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SCIENTIFIC INFORMATION REPORT

Electronics and Engineering (28)

This i3 a serialized report consisting of uneveluated
information prepered as abstiracts, swmearies, and transla=
tions from recent publications of the Sino=Soviet Bloc can-
tries. It 1s issued in seven series, Of these, five Bio=-
logy end Medicine, Electronics and Engineering, Chemisiry
and Metellurgy, Fhyeics and Mathematies, and Organization
and Administration of Soviet Sclence, are issued monthly.
The sixth serles, Chinese Science, 1s issued twice monthly;
and the seventh series, Outer Mongolie, is issued sporadie-
cally. Individual items are unclassified unless otherwise
indicated.
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I. ELECIRONICS

Circuit Theory

1. Method of Improving the Characteristics of Self-0Oseillstors

"Synchronous Frequency Division and Multiplication in &
Two-Cireuit Self-Oscillator,” by @G. D. Shemasnayev; Moscow,
Reddotekhnika i Elektronika, Vol 8, Nc 1, Jan 63, pp 32-41

The article examines the phase relationships in two-elrecult self-
oscillators synchronized by a small external force with a rational frac=-
tional matio between the ascting and synchronizing frequencies. It is
found that the characteristics of synchronous frequency dividers and mule-
tipliers may be improved if an auxiliary eircuit is weskly coupled to the
baslie circuit but is not & part of the feedback circuit. With any mul=-
tiple of frequencles, the synchronizatlon band may be widened and the
phase shift in the band decreased. For frequency diviesion (gsl; r > 1),
the gailn in the band is of the same order as in a ecireuit with locking
on the fundsmentel frequency. For multiplication (q>1), the band mey
be increased several orders. Maximum gain is achieved by making +he
partial frequencies of the ¢circuits identical and the coupling between
the circuits equal to the eritical frequency.

2. Improved Method of Investigating Secondary Electron Emission

YA Method of Investigating the Energy Distribution of

Secondary Electrons During the Electron Bombardment of
Metsls," by V. A. Arifov and A. Kh. Kesymov; Moscow,

Radiotekhnika i Elektronika, Vol 8, No 1, Jan 63,

pp 138-1kh

An inertialess oscillographic method was developed for the simul-
teneous investigation of the integral and differential emergy disiri-
butions of secondary electrons derived from Ta and Mo targets. The
procedure involves the use of sphericel and cylindrical condensers, in
conjunction with a method of double modulation, and provides a high
resolution, a large aperture ratio for the condensers, and repid re-
cording of the results.

The instrument consiste of an electron source, collector, analyzer,
and electron multiplier. A sphere with a diameter of 80 mm serves as

the collector and is enclosed in a protective cylinder. A screen pre-
vents the escape of tertiary electrons from the collector. A eylindrical

1
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condenser with an aperture of 127° and an equilibrium trajectory of 50 mm
serves a8 the analyzer. Resolution of the analyzer is less than 24. The
integrsl and differential patterns of energy distribution and the total
value of secondary electron curremt are fixed simultaneously on the screens
of two oseillographs. Curves cbtelned by this method provide the possi-
bility of detecting the existence of the two known groups of maxims in

the energy spectrum of secondary electrons: (a) the peaks of character-
istic losses caused by primary electrons imparting a certain energy to

the electrons of the metal; and (b) the maximum in the low-energy spectrum
caused by a certain portion of the primary electron energy.

This report was preseuted at the Tenth Conference on Cathode Electron-
ics, Tashkent, November 1961.

3. Characteristies of Through Amplifiers With Negative Conductivity

"Operating Conditions of Through Amplifiers With Negative
Conduetivity for Microwave and Optical Ranges," by I. V.
Iebedev and V. V. Lebedeva; Moscow, Radiotekhnika i1 Elek-
tronika, Vol 8, No 2, Feb 63, pp 221-230

The authors examine the amplificatlon factor, operatling frequency
range, and efficiency of regenerative through emplifiers of the reson=
ator type (in contrast to reflex amplifiers), having an active medium
to provide negative sbsorption. The features of symmetrical and "un-
idirectional" amplifiers are pointed out. A graphical analysis is made
of the operating conditions and possible parameters of the amplifiers
which may be used in the development of quantum and electronic ampli-
fliers for the microwave and optical wave 1ange.

It 1s concluded that an amplifier with symmetrical coupling ele-
ments provides the greatest amplification factor for a given frequency
range or & meximum range for a given amplification factor. It is also
possible to create unidirectionsl through amplifiers having meximum ef-
ficiency. To obtain a frequency range on the order of 1 =~ 2% of +the
average frequency with an amplification factor of 20 - 30 db, it is nece
essary to use electron flux or other asctive media for which the equiva-
lent scalar conductance exceeds the equivalent conductance of the rescn-
ator system by 100 or more times. The use of resonators with a low
characteristic admittance facllitates expansion of the frequency band.

2
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k. Multichannel Frequency-Division Recording of Infrasonic Oscillations
on Tape

"On the Question of a Multichannel Magnetic Recording of In-

fransonic Oselllations With Frequency-Division of Channels,”

by V. V. Lysenko, Neuchnyye Zapiski, Odesskiy Politekhniche-

skiy Institut (Scientific Reports, The Odessa Polytechnic In-

stitute), No 42, 1962, pp 16-19 (from Referati Zhurnal, ==

Rediotekhnika i Elektrosvyaz', No 1, Jan 63, 1L B ESES

A brief description is given of a device for multichsnnel recording
of infrasonic oseillations in which each oscillation amplitude-modulates
& harmonic of the frequency 2,000 cycles per second. The sum of the os-
cillations is recorded by an ordlnary tepe recorder. To remove the ef-
feet of & slow parasitic AM resulting from the nonuniformity of the tape
and of the contact it makes with all the channels, an automatic gain con-
trol 1s used which operates at the level of reproduction of the main (un-
modulated) frequency of 2,000 cycles per second. To dampen interferences

during pauses, carrier suppression is used during recording with postequal-
ization detection.

Commntcations

5. Future Development of Wire Broadcasting im USSR

"Technical Base for Wire Broadcasting and Radio Servicing,"
by :}E A. Shamshin; Moscow, Vestnik Svyazi, No 2, Feb 63,
pp -6

At present there are several tens of thousands of radio yoints and
installations in variocus cities and villeges of the Soviet Union. The
extent of wire broadcasting exceeds one million kilometers and services
35 million radio outlets. A large number of workers and engineers are
engaged in servicing wire broadcasting systems.

Notwlthstanding the fact that radio braodcasting and television broad-
casting are rapldly developing in the USSR and the production of radio
receivers and television receivers has considerably increassed, wire broad-
casting, due to 1ts simplicity and relatively low cost, has not lost its
significance and continues to grow. Very conservative estimates indicate
that within the next T-10 years the number of radio outlets for wire broad-
casting will increase to 45 million. The wire broadeasting network and
the capacity of brosdecasting stations should increase accordingly.

It is reported that unfortunately in many cities identical progrems

are belng transmitted over both radio broesdcasting and wire broadcasting
systems. .

3
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6. Use of Optimizer in Automatic Fine~Tuning Control of Transmitter

"Transmitter Automatic Fine-Tuning System With Autometlc
Optimizer," by K. B. Norkin, Moscow {Academy of Sciences
USSR), Avtomaticheskoye Regulirovaniye i Upravlenive (Auto-
metic Regulation and Control -- a collection of articles),

1962, pp 144-153 (from Referati Zhurral -- Avtomatika
i Radioelektronika, No 12, Dec %2, 12-T-145 Zh)

The system, slready designed and tested, provides a simultaneous fine-
tuning of the output stage in resonsnce according to e minimum eathode
current and & regulation of the antemne coupling asccording to the meinten-
ance of this current at a specific level. For a preparatory coarse tun-
ing, the system has an adjusteble exciter unit and a "coarse" fine-tuning
clreult in resonance. The coarse tuning time is 10-20 seconds, the holding
of the minimum cathode current is accurate to within 0.5 percent. After
coarse tuning, because of the noise, the system hunts about the extremum
point wilth a period of 10-25 seconds. For a fine-tuning of ‘the cireuit
in resonance, a single-channel, noise=-stable, automatic, proportional-
action type optimizer is used which, in successive steps, sélects the
extremal value of the control parameter. The antenns coupling control
is provided by a very simple three-position controllzr with a zone of
insensltivity. A theoretical analysis is made of the choice of parameters
of the optimizer, with the influence of interferences on the operation of
the optimizer integrator teken into account. A strong 50=cycle background
nolse does not affect the operationsl stability of the system.

7. Clty Telephone Systems in USSR Require Improvement

"To Speed Up the Development of and To Improve City
Telephone Systems,” by A. @. Serikov; Moscow, Vestnik
Svyazi, No 2, Feb 63, p 10

The step-by-step atuomatic telephone stations (ATS-4T, ATS~54) which
are presently manufactured in the USSR, are far inferlor to more progres-
sive cross-bar telephone systems widely used in many countries abroad.
The cross-bar telephone system utilizes instead of sliding contacts,
contacts which are characterized by a lower level of noises. Operating
expenses of crossebar telephone systems are also considerably lower than
those of the step-by-step systems.

The existing step-by-step automatic telephone systems in USSR re=- .

quire up to 9 seconds t¢ meke a call.

Nowwithetanding the obvious advantages of cross-bar telephone sys=
tems, the Soviet industry still menufactures only house type cross-bar
telephone systems with a capacity of only 100 telephones.

Y
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8. Tntermodulstion Distortion in Single-Band and Two-~Bend Siomel Recsp-
tion R

"Tntermodulation Distortion in the Reception of Single-Band
Signals,™ by I. V. Rozova, V. N. Shalygine, Trudy Tsentrel'-
%%wwmmnmm*
Proceedings of the Central Scientific-Research Institute
of the Maritime Fleet), No 39, 1961, vp 113-121 (From Ref-

erativayy Zhurnal -- Avtomatike i Radlocelektroniks, No E
Dec 62, 12-T-18% a)

In & study of tbe nature of intermodulation distortlom, expressions
for the coefficlent of intermodulation distortion during the reception
of two-band AM and single-band signals in the presence of AM-interference
were derived and compared. It was found that, in the case of ldentlcal
interferences, the intermodulation dlstortions of the single-band signal
are considerably less than the distortions of the two-band signals, but
reception of the single-band signal 1s accompanied by ccmbined interfers
ences, the magnitude of which is as great as the intermodulation distor-
tion of the two-band signal. - ,

Comwn'bs

9. Magnetic Recording Head With Bullt-in Amplifier

"Recording Heat With Magnetic Amplifiers,” by 0. V. Porite

skly, Sbornik Nauchnykh Trudov, Institut Avtomstiki Gosplana
USSR (Collectlon of Scientific Works, The Imstitute of Auto-
mation, State Planning Committee Ukrainisn SSR), No 2, 1961,

pp 88-96 (from Referati Zhurnal -- Avtomatika 1 Radio-

elektronika, No 12, Dec g, 12-T-220 Shch)

A magnetically modulated high-frequency recording head is discussed,
which hes a sensitivity in units of one volt. The head is a miniature
magnetic amplifier controlled by an externally recroded megnetic signal
and has positive feedback and a ferrite saturation core. To provide the
possibllity of reproducing the extremely long wave lengths of a recording,
the operating gaps of the recording (main) heuds sre skewed at an angle

of 30-60 degrees to the direction of the motion of the megnetic tape.
Data and characteristics are glven for the head.

5 .
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10. Applicetion of Cold Cathode Gas Dlacharge Tubes

"Greet Future for Marvelous Tubes,” by L. Korablev, Physies
Institute, Academy of Sciences USSR, Moscow, Pravda, 18 Feb

63, p2

Cold cathode tubes, in contrast to vacuun tubes, are filled with
an inert ges in which complex physicel processes teke place. However,
these tubes are very simple in construction and are cheap to produce.
Cold cathode tubes have numercus applicaticns and one such tube can
function in place of several vacuum tubes. A television receiver,
incorporating cold cathode tubes has been built at the Physlcs Insti-
tute. ’

Insufficient information on the operating characteristics of these
tubes hinders their wide applicatlon, although the Academy of Sclences
USSR has developed about 400 eircuits utilizing the tubes.

Production of gas discharge cold cathode tubes is poorly organized
in the USSR and the assortment of such tubes is verylimlted.

Meny manufacturing enterprises are resenting the use of cold cate-
hode tubes because they find that the use of more expensive vacuum
tubes brings them higher profit. Such resentment toward inexpensive
components is illustrated by the following fact: The first computer
utilizing cold eathode tubes, built at the Moscow Plant "Fizpribor,"
was unlawfully scrapped soon efter its return from an international
exposition.

Not a single plant wants to engage in manufacturing the two-
electrode tubes "MM-6", the cost of which is only sbout 5 kopecks
aplece.

The suthor believe that cold-cathode tubes have declded ad-
vantages over both vacuum tubes and semiconductor devices.

.6 -
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11.. Pulsed Remagnetization of Rihhon Cores

"The Dynemics of the Processes Involved in Pulsed Remagnetiza-
tion of Ribbon Cores,” by V. G. Mikhalev, Trudy Moskovekogo
Fizikotekhnicheskogo Institute (Proceedings of the Mosocw
Physicotechnicel Institute), No 8, 1962, pp 38-49 (from Referati
Zhurnal -- Avtomatike i Redioelektronike, No 12, Dec 62, 12-7-§75v’§

In 2 study of the properties of ribbon-type megnetic cores with square
hysteresis loop, an anelysis is made of ‘the influence of megnetic lag and
eddy currents on the rate of rcmegnetizatiun, and the theoretical ard
experimentsl date are compared. The dynemic properties of ribbon cores
made from 79NM material are compared with the properties of VI-5 ferrite
cores for the case of ribbon thicknesses of 3 and 20 microns. A formmla
is derived for computing the remagnetization time (with square current
pulses) of cores made of metellic ribbon of different thicknesses.

Information Theory
12, Energy Bpectra of Group Signals in Muliichannel Systems

"Energy Spectra of Group Signels in Multichennel Pulse
Systems," by B. R. Levin and Ya. A. Fomin; Moscow,
Elektrosvyaz', No 2, Feb 63, pp 3-10

The theory of the energy spectra of random pulse processes is extended
to the case of & seguence of group pulses, where the pulses in the group
may be of various shape. Formulas are derived for group energy spectre
in multichannel systems with pulse~amplitude, pulse-time, and pulse-dura-
tion modulation, with considerstion for both useful and parasitic pulse
modulation.

13. Minimun Pulse Duration in Suprehish Frequency Devices

“Method of Determining the Shortest Possible Duration of
Redio Pulses in Superhigh Frequency Devices," by A. B.
Dogadkin; Moscow, Elektrosvyaz', No 2, Feb 63, pp 11-15

A method is proposed for determining the limiting (shortest possible)
duration of radlo pulses generated by any type of superhigh frequency
device. The method is based on an analysis of frequency cherecteristics.
Only the magnitude of the electronic tuning range or the width of the pase-
band is8 used in the numerical calculations 1f pulse modulation of the signsal
is used in the amplifier. The method is verified by an experimentel investi-
getion of the excitation of short pulses by reflex klystrons. The author
also examines the carrier frequency for pulses ori limiting duration in the
case when the relationship of the phase of the spectral components to the
frequency is descri:ed by a quadratic function.

7
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14. Optimum Codes for Informetion Chaunels

"Asymptotic Optimm of Systematic and Group Codes for Certain
Channels,” by R. L. Dobrushin; Moscow, Texorlye Veroyatnostey
i yeye Primeneniya, Vol 8, No 1, 1963, Tp 52-605 .

A memﬁryless channel with a finite elphebet E,, +¢-, B 1is considered,
vhere M= 8™, 8 is & prime number and k is an integer. It 1s assumed that
the symbols Ey, ..., Ey are the elements of a commutative group and, more-
over, that the transmission probablility from Ej + Ep to E4 + Ex for all
subseripts 1, J, and k. It 1s provea thet in some sense the minimm
probabllity of errors for all of the codes is asymptotically equal to the
minimm probability of erxor for all of the group codes, provided the
transmission rate is large enough. Some other similsr results are obe-
tained in the paper.

Instruments and Equipment

15. New Automatie Reetiflers

"New Serles of Automatie Rectifiers"; Moscow, Vestnik Svyazi,
No 2, Feb 63, inside front cover

The Central Design Bureau of the Ministry of Communications USSR has
developed a2 new series of sutomatic rectifiers with capacities of 2, 4,
9, and 16 kilowatts. These rectifiers are designeted as follows: The
2-kilowatt unit == VU-36/60, VU-93/22, VU-170-11, end VU=320/6; the L-
kilowatt units -- VU-36/120, VU-66/70, VU-1L40/35, and VU-320/11; the 9-
kilowatt units -- VU-36/250, VU-66/140, VU~140/66, and VU-320/27; end
the Ll6-kilowatt units -~ VU-66/260 end VU=-265/60. Numerator of the
fraction indicates the maximum value of rectified voltage at the out put,
andand the denominator of the fraction indicates the maximum value of
rectified current in amperes. The new rectifiers are considersbly better
than those previously produced in the USSR or sbroad. The wright of the
new equipment is low and efficilency is rather high. A new type of saturable
reactors, made of cold rolled steel, is used in these rectifiers.

8
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16. Powerful Frequency Converters

"Our Dreams, Our Deeds," by M. Spitsin, Director of the High-
Frequency Current Institute imeni V. P. Vologdin; Moscow,
Vechernyays Moskve, 11 Feb 63, p 3

The High-Frequency Current Institute imeni V. P. Vologdin has designed,
under the direction of Candidate of Technical Sciences A. Slukhotskiy and
laboratory chief A. Bamuner, the first ionie frequency converter heving
a capacity of 1,500 kilowatts. This higheIrequency converter will generate
current at & freguency of 1,000 cycles per second for surface hardening
of automobile shafts. The All-Union Electrical Engineering Institute
imenl V. I. Lenin has bullt a new test stend for lonlc frequency converters
of still greater capacity.

17. Electrohydraulic Impact Helps Cleening Castings

"Lightning Is Doing the Work..," by B. Zubkov; Moscow, Komsomol'=-
skays Pravda, 26 Jan €3, p 4

The electrohydraulic effect, discovered several years ago, is produced
by plecing two electrodes in water and passing a high-voltage dlscharge
between them. BEach such underwater discharge is accompanied by & hydraulic
shock which raises the pressure of the wster o several thousand sbtmospheres
in the viecinlty of the electrodes. Due to the short duration of such an
impact, its effect is limited to the proximity of electrodes; therefore,
rocks can be crushed in a thin-wall vessel without demage to the container.

An experiment in cleaning sand from steel castings with the aid of
the electrohydraulic effect was conducted at the Leningrad Machine Tool
Building Plant imeni Ya. M. Sverdlov. It takes from 5 ¢ 7 minutes of
electrohydraulic treetment to turn the sand-covered surface of a cesting
into a bright surface free of any blemish.

During the All-Union Conference of Foundrymen in Mareh 1962, in Lenin-
grad, the new process was demonstrated before 500 experts, who were astounded
by the effectiveness of the process.

The electrohydrsulic method of casting cleaning requires only 10%
of the electric power needed for other methods of cleaning. This method
lends ltself nicely to complete automation.

9
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18. Device for Measuring Admissible Inverse Volts of Diodes

"A Device for the Automstic Determination of the Admissible In-
verse Voltage of Semiconductor Power Dicdeés When the Voltage In-
erease Is Stepwise,™ by M. P. Vayvers, Trudy Institute Elektroniki
i Vychislitel'noy Tekhniki AN LetvSSR (Proceedings of the In-
stitute of Electronics and Computer Engineering ( Acsdemy of

Sciences Latvisn 88R), Vol 2, 1962, pp 97-103, (from Referstivm
Zhurnel -- Avtomatike i Rediocelektronika, No 12, Dec 82, 12-4-6l f)

Admissible inverse volts sre measured with two types of electronic
elements, mathematic and logic; the mathemetic elements compute directly the
magnitudes of the criteris which determine the admissible inverse volts
vhen there is s voltage increase at the diode, whereas the logilc elements
compere the computed velves with values provided ln accordance with technical
conditions. In the device described here, the voltage at the diode increages
stepwise, whereas the criteria are assumed to be ratios of finite increments
of voltage and current the power liberated at the p-n jJunction during an
inverse flow of current, and the maximm value of the inverse current. When
one of the critere 1is satisfied, the incrense of voltage at the dlode
ceases; this voltege, when measured by arpropriate sensing devices, like=
wlse represents the admisslble lnverse volts of the diode.

The performence was tested on emodel using type VK-50 silicon diodes;
the device is recommended for use at plants vhich produce diodes end recti-

flers.
[See also "Measuring end Recording" in part II.]
Meterials

19. Electrical Properties of Thin Cadmiwm Telluride Films

"Some Electrical Properties of Thin Films of Cadmium Telluride,"
by M. V. Kot and Yu. Ye. Maronchuk, Uchennyye Zapiski, Kishinev-
skiy Universitet (Scientific Reports, Kishinev University), Vol
19, 1961, pp 18-85 (from Referativnyy Zhurnal -~ Elektroniks i
Yeye Primeneniye, No 1, Jan 63, 1 B 65)

A study was made of ‘themost adventegeous method of producing thin films
of CdTe and of thelr electrical, optical, and photoelectrical properties.
The filme were produced by the Vekshinskiy method. It was established that
thin films of the systemCd-Te contain one CdTe compound and that in such
f£ilms only small excesses of the components are in solution; the dissolved
Cd forms donors, aal the Te, acceptors. A study was mede of the tensile
strengths of CdTe films restored from solid specimens. It was found that

10
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CdTe doea not dissariate during evaporstinn from the solid phase. M™lus

produced on a glass substrate at 20 deg C have nonreproducible properties
because of the inconsistency of a stsble structure. Mlms eveaporeted on
substrates heated at 250 deg C or over have stable properties and always
have p-type conductivity. The tensile strength of CdTe films increases
a8 the thickness decresses from 0.5 to 0.2 micron. Sorbed ailr causes an
inerease of tensile strength. Silver-doped CdTe films have p-type con=
ductivity, and thoce doped with indium have n-~type. Ohmic contacts for
the former are nickel electrodes; and for the latter, indium. CdTe films
have the properties of the solid polyerystels and single crystals. Com-
puted on the basis of the temperature dependence of the tensile strength,
thr forbidden zone is L.45-1.50 electron volte wide.

20. Electrical Properties of Thin Films of Indium Antimonide

"The Electrical Properties of Thin Films of Indium Antimonide,"

by V. A. Kas'yan and M. V. Kot, Uchennyye Zaplski, Kishinevskiy

Universitet (Scientific Reports » The Kishinev University),

Vol 49, 1961, pp 69-77 (from Referativayy Zhurnsl -- Elektronika
1 Yeye Primeneniye, No 1, Jan 63, L B 33)

A deseription 1s given of a method of obtaining thin films of InSb,
a8 well as the results of an investigation of their properties. The films
were produced with an apparatus consisting of a glass tube 50 mm in dismeter
and 250 mm long, in which & nickel fresme with a glass backing cen be heeted
up to 500 deg C. Opposite the nickel frame is a prolongstion terminated
by e polished section and containing an eveporator in the form of s
graphite crucible heated by a tungsten coil. About 250-500 ligrams of
n-type monocrystalline InSb with a concentrastion of 6°10L3em™3 or p-type
with a concentration of 10l5em=3 is placed into the evaporstor. Before
eveporation the substrate is degassed st 40O deg G. The eveporstion was
done on both cold (20 deg C) and hot (200 and 300 deg C) substrates at a
pressure of 105 mm H%. Most frequently, the evaporation was done at a
rate et which a £ilm 1,000 angstroms thick would be produced within 3-5
minutes &t a temperature of 1,000 deg C.

It was established that the best results were obtained with weighed
samples containing 70 percent indium by weight and 30 percent entimony by
weight, with a total weight of 500 milligrams. Under these conditions 3
the film thickness was 0.6 micron. Films evaporated onto cold substrates
under these conditions required annealing at 300 deg C, which incressed
thelr stebility and electron mibilities. It was found that Oo~sorption
noticeably changes the electricel characteristics of the stabilized films.
It produces surface levels which asct as electron traps.

11
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The dependence of the electrical properties of InSb films on thickness
was established, and an explenation was given of the dependence of the Hall
constant on the intensity of the magnetic field for f£ilms equal to or less
than 0.1 micron in thickness. .

21. Firing Tempersture and Dielectric Properties of Mixed BaTiO3-BaFeQz

"0n the Influence of the Firing Temperature and the State of the
Original Components on the Dielectric Properties of Mixtures

of BaTi0 - BaFe0.," by 0. I. Prokopalo and Ye. G. Fesenko,
Rostov-ng-nonu (R3stov University), Segnetoelektriki, (Seignetto-
electrics -- & collection of articles), 1961, pp 101-10k (from
Referativnyy Zhurnel -- Blektrotekhnike i Energetiks, No 1,

Jan 63, 1 B 59)

A study was made of the dependence of the properties of isomorphic
mixtures of BaTiOz on the crystelline modification of the original components
and tempersture o% the final firing. The BaT1O03 specimens wers obtained in
cubic and tetragonsl modifications, synthesized from Ba(OH)o8HpO and Ti0p
st temperatures of 800 deg C and 1,300 deg C; the BaFeO3 specimens were
obtalned in cuble, tetragonal, ani hexsgonal modifications. The BaT103=
BaFeO3 system was studled as cublc-cuble, cuble-tetragonal, cuble-hexagonel,
tetragonal=cubic, tetregonal-tetragonal, and tetragonal~hexegonal fired
at 1,380 and 1,500 deg C, whereby the Ba.ﬁ‘eos concentration never exceeded
10 mol percent. The tempersture dependence of (permittivity) at 20-130
deg C and 5 *10° cyoles per second was plotted, and the specimens were
gtudled by X ray. It is shown that the properties of the specimens prepared
from the tetragonel and cubic BaTiO3 are quite different,

At 8 firing ‘tempersture of about 1,380 deg C and in specimens of the
tetragonal-cubic, tetragonal-tetragonel, and tetragonal~hexagonel modifie
cations with incressed BaFe0, concentration, the Evelue diminished,
particularly at the Curie po temperature 8, whereby € practically re-
mained unchanged, dropping somewhat in specimens fired at 1,500 deg C.

In specimens of the cublewcubic, cuble-tebragonal, ,and cubic=hexagonal
fired at 1,380 deg C, not only was a reduction of @noticed, but elso of

€; and in specimens fired &t 1,500 deg C, 6 dropped noticeably with incresse
concentration of Ba¥eOse During a firing of the specimens, & reciprocal
diffusion of Fe=ions BaTi0~» and of Ti=lons into Ba.Fe03 occurred. It

is possible, however, to limit Inspection to the d&lffusion™of Fe-ions to
pleces occupled by Ti-ions. In this case, each Ba.Feo3 crystal can be cone
sidered wlthin an enviromment of Bc-.'I':I.Os crystals.
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At a tempersture not exceeding 1,380 deg C, the Fe-ions migrate out
or the Bal'i0, into only those BaFeO3 crystals which direetly surround them,
end this lesdls to the transformetion of the BaTli03 into the hexsgonal modi-
ficstion. Thus at about 1,380 deg C, the specimens contain, along with the
pure BaliO3 in the perovsicite modification, hexegonal BaFeO3 and Ba.(Til_xFe}")03.
The authors explein this by the fact that, with increased Ball‘e03 concentra-
tion, © does not change, but £decreases increasingly with BaFeO; concentrae-
tion in the specimens. When the firling temperature is approximately 1,500
deg C, the migrating Fe-ions cross the boundaries of the crystels, which
leads to a uniform concentrastion of Fe-lons in the specimens.

At low Ba.FeOa concentrations, when the temperature is below the
temperature of the transformetion of the perovskite modification into the
hexagonal, a third solution Ba('.'l'il_ Fe_)O. 1s formed with spontaneous defor-
mations below those of the Balils, BicK cHuses a - reduction of 0. At high
BaFeOs; concentrations, the température of the transformation from the per-
ovski%e t0 the hexsgonal modificetion is lowered, and two phases exist
in the speclimen: & perovskite with lowered apontancous deformations and
e hexsgonel phase. It was found that the relationship of these two phases
at a given tempersture depends on the duration of firing. It is shown thet
thermodynemic stebility and the degree of dispersivity of the original
modifications pley considersbl roles in the processes examined.
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22, Influence of Firing Temperatures _on Piezoelectric Propertles of
Boxrium Tliapate Ceramic
"Me Influence of Heat Treatment on the Plezoelectric
Properties of a Barium Titanate Seignettoceramic,” by

Ta. A. Shpolysnskiy, Rostov-na-Domu, Segnetoelektriki
(Seignettoelectrics -- & collection of % icles, 1961,
b 9195, (from Referatd Zhurnal -- Elektrotekhnika
i Energetiks, No 1, Jan §3, 18 57)

In a study of the influence of heat treatment regime on the piezo-
electric properties of a ceramic barium titanate, the static plezoelectric
coefflcient was determined by the ususl method of measuring the charge
produced at the electrodes of the plezcelectric during the compression,
or pressure release, of & specimen. An apperatus built for studylng the
temperature dependence of the plezoelectric coefficlent provided measure=
ments of the latter with an aceuracy of plus-minus 6.5 percent. The
specimens were polarized by slowly ccoling fram O to room temperature.
The voltage of the polarizing field increised during the process of cool-
ing from 6 kilovolts per centimeter (at 130 deg C) to 2 kilovolts per
millimeter (at 40 deg C), during which time the current passing through
the specimen did not exceed 0.5 milliampere. : )

The specimens were prepared from TiOp end BaC03, the latter being
obtained by passing COp ‘through an aqueous solution of Ba(OH)2; body fir-
ing was done at 1,220-1,400 deg C and final firing at 1,330-1,420 deg C.
The plezoelectric coefficient d33 was measured st room temperature (first
measurement 10-15 minutes after polarization) one each day for about 3
months, vhich afforded a possibility of following changes (age~-hardening).
It was found that d33 is reduced vwhen the temperature of the body firing
is increased. Specimens in which the final firing was at 1,380 deg C
{body firing remaining wnchanged) had the highest steady-state values for
the piezoelectric coefficient. The rather difficult-to-control technolog-
oglcal processes (grinding, mixing, etc.) had an appreciable influence
on the uniformity of the specimen properties. The tgd (loss factor),
values of the specimens studied were quite high (about 4 percent at one
kiloeyele); the most edvengageous heat treatment regime wes a body fire
ing temperature of 1,280-1,350 deg C and a final firing of 1,380 deg C.
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23. Effects of Substituing Impurity Ions for the Ti Ions ip BaTios

"A Study of the Influence of an Isomorphic Substitution of
Ttanium Ions by Chromium, Manganese, Cobat, and Nickel Ions
on the Phage Trensformation in BaTlo3," by Ye. G. Pesenko,

0. P. Kramarov, V. D, Komarov, and Ya. A. Shpolyanskiy, Rostov~

na-Donu (Rostov University), Segnetoelektriki (Seignetto=
elestrics ~= a collection of ﬁicﬁs Y, 1961, PP 92100 (from
Referati Zhurmal -- Elektrotekhmike i Energetisk, No 1,
Jan 63, L B 50)

The Ba.TiO3 specimenes investigated were both pure and with ime
purities of Cr, Mn, Co, and Ni and were synthesized out of Ba COz and
T10p with a one mol percent excess of T105; annealing was at 1,280 deg
C. DImpurity specimens were prepared by ng pulverized BaTiO3 with
additions of CrzOsm MnOp, CoCO3, Ni0, and NipO; for 4 hours in & ball
mill, followed by pressing and annesling for 33 minutes in a S1ilit
fuwrnace. It was found that the substitubion in the BaiMO3 of the TL
ions by ioms of Cr, Mn, Co, and Ni reduces the sintering 2emperature
and the tempersture of the transformation from the perovskite modifice~
tion to the hexagonal and causes an acceleration of recrystallizetion.
From a comparison of the results of an X-ray study and a study of the
temperature dependence of & (Permittivity) from 20 to 140 deg C at 500
kilocycles with the plezoelectric coefficient of the specimens, it is
concluded that, depending on the temperature of the final snnealing
(1,380 deg C or 1,430 deg C), the specimens with low concentrations of
the impurity ifons Ni and Co (and Erobably Cr and Mn) can have either
8 perovskite structure with high &velue or s hexangonal structure with
lov €value. The phuse and properties of the specimens after the second
annealing were determined by the temperzture of the final annealing,
which indicates that the transformation from the perovskite to the hexe
agonal modification is reversible.

24, Single Crystals of PbZr03 Produced by Evaporation Method

"Single Crystals of Lead Metazirconate,” by M. L. Sholokhovich,
V. I. Varicheva, and 0. P. Xramarov, Rostov-na=Donu, Segneto-
elektriki, (Seignettoelectrics -~ a collection of articles),
1961, pp 31-36 (from Referativnyy Zhuma -~ Elektrotekhniks i
Energetika, No 1, Jan 63, 1 B 56)

For preparing single crystals of PbZrO3 from melts of the mixtures
Fb0 and ZrOp in KF, KCl, PbFp, P'b3, (POu)a, NaCl, NapWo),, and a technology
is described which affords the possibllity of obtaining single crystal
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specimens down to 30 microms in size. Specimens of PbZr03 one to two
millimeters in size were successfully obtained by the method of evaporat-
ing lead chloride from a melt of PbO-Zr02-FbClp; the temperature depend-
ence of the value (pexmittivity) was determined for these specimens,
end the temperature response of the hysteresis loop was studied,

25, Terroelectric P&erties of Ceramics and Single Crystals of Ba
Ti-Hf) O
—_ 3

"New Siegnettoelectrics With High Nonlinearity," by M. L.
Kholokhoviech, A. L. Khodakov, T. N. Lezgintseva, and Vv, I,

Varicheva; Rostov-na-Donu, Segnetoelektriki (Seignettoeleca
trics -~ a collection of articles), 1061, pp 12-20 (£rom
Referati Zimmeal =~ Elektrotekhnika % Energetiak, No 1,
Jan 63, 1 B 5G4)

The study emphasized the ferroelectric properties of ceramies and
single crystals of the so0lid solutions Ba(Ti~Hf)03. The hafmium content
varied up to 25 mol percent. The formed ceramic specimens were thrice
annealed at 1,000, 1,450, and 1,500 deg C (for 20 hours at 1,000 deg C).
After the first annealing, the specimens were erushed and reformed. The
ceramic specimens containing over 5 or 6 percent hafnium became porous.
The single crystals of the Ba( Ti-Hf )03 (solvents were melts of KoFp) had
the shape of large triasngular f{lms grown together along one edge. The
length of the edges of some of the sheets was as much ag 2 1/2 centimeters,
end the thickness varied from 80 to 500 microns. The sheets were light
yellow in color and were trensparent., As a rule, a mumber of single cry-
stals in the shape of cubes were found in the surface layer of the cooled
melt, X-ray analysis showed that the composition of the single crystels
differed from the composiiton of the original room tempereture 0 150 deg
Cat5 . 105 cycles per second showed that, with incressed Hf concentra-
tion in the solid solution, the maximm & (pemj.t‘bivity) was ohserved at
the lowest temperature (linear dependence on HF cpncentration) and that
the highest & was shown by a solution with)6-mol percent Hf. At room teme
pergture, the tg8 (loss factor) of the single crystals was on the order of
(300-700] *10-4
26. Properties of Iead Titanste and Strontium Titenate Single Orystals

"Monocrystals of the Solid Solutions of the Titanates of Strontium
and Lead," by O. P. Kramarov, A. L. Khodakov, M, L. Sholokho~
vich, and Ye. @G, Fesenko, Rostove-na~Donu, Segnetoelektriki (Sed.-
gnettoelectries -~ 5 colleetion of srticles 5, 1953:, PP 5-L1

(from Referativnyy Zhumal -« Elektrotekhnika i Energetika, No 1,
Jan 63, 1. B 51)

A study vas made of monocrystals of the solid solutions (Pb,sr)
Ti03 grown by slow cooling (5-10 degrees per hour) in & pletinum cru-
cibie from melts of mixtures of PbTiO3, Sr'l‘io3, and KF. Specimens
16
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econtaining 10, 25, 40, and 50 mol percent PbMO. wers grown in the tem-
perature range 1,273«1,103 deg K (1,000-830 deg”C), end those conteining
60 and 75 percent PbT103, during a cooling of the melts from 1,373 deg

K (1,100 deg C). It wad found that the lattice parsmeter increases

with an increased smount of isomorphleally exchange Sr lons in place

of the Pb ions in the SrTi03 mixture as a resuli of the difference in
the ion radii. X-ray spectral snalysis indicated that the composition
of the obtained specimens practically coincided with the composition of
the mixture. A sgtudy was made of the temperature dependence of &{permit-
tivity) and g8, (loss factor) from minus 200 to LOO deg C at 10° cycles
per second and gt 50 cycles per second. The 8 values of the monocrystals
proved to be close to lmown values for the polycrystals. The tg8 value
increases sl:l.ghtz'liy with increased Pb concentrstion and at minimum amownts
to (L0-70) + 10-“,

To obtain the 6of compounds with high specific conductivity, a
specially designed dileatometer was used with vhich specimens with dimene
sions with dimensions dovm to l-2 millimeters could be tested for elon=-
gation. This method established the fact that the phase transformation
of the PbTi03 ocours at 765 deg X (512 deg C). Hysteresis loops studled
at 50 cycles per second et room temperature in fields of up to 12 kiloe
volts per centimeter did not attain saburation. It was found that the
index of refraction changes abruptly within the limits 2.35 (for the
SrTi03)to 2.70 (for the PbTi03).

27, Conductivity in Ceramics

A Study of the Nature of Conduetlvity in Ceramic Materials,! by
M. V. Vaysman, Uchnyye Zapiski Stalinﬁrgdsk:%g Gosudarstvennogo
Pedagogicheskogo Institute (Sclentifie Reports of the Stalingrad
State Pedagogical Institute), No 11, 1959, pp 85-91 (£from Re-~
ferativnyy Zhurnel ~- Radiotekhnika i Elektrosvyaz', No 1,

Jan 63, 1 B 5006)

It was established that the examined cersmlc materials have a purely
ionic conducetivity in +the temperature renge 350-550 deg C, as 1s expected
from the presence of_'_ig_fpgnty lora of alkaline materials in the vitreous
bed and from the Al ion at the relstively high temperature, AL
low temperatures, the majJorily carriers are the Na and Mg lomns, with the
Mg ions undergoing the greater percentage of migrations. The migrations
for aluminum are few with respect to absolute quantity, but they increase
linearly with temperature. Fe-ions begin to participate in conductivity
only sbove 450 deg C. The number of migrations is greater for trivaleut
aluminum than for bivalent calecium. A determination was made of the
number of misrstions as a function of temperature for the ions Na *,

Mg, ¥ *, ALt ++, Fet * and Fe * * * in the indicated temperature range.
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resteresls of Ferrite Hel (Ni-Co-Mn)

"Hysteresis of the Magnetomechenical Parameters of the Magnete
ostrietive Ferrite E-l," by Z. Kachkovski, Institute of the
Fundemental Problems of Englneering, Polish Academy of Sclences,
Wa.rsa.ﬁéMoscow, Akusticheskiy Zhurnal, Vol 9, No 1, Jan/Mar 63,
PP 37

Tis peper reporvs & study conducted by the institute on the Ni-
Co-Mn ferrite E-Ll and gives the dependences: of the reciproeal dynamic
paremeters (magnetomechenical, mechanieal, and megnetic) on the intensity
of a constant magnetic field. The following maximum values were obtained
for room temperature (20 deg C):

coefficient of magnetomechanical coupling, kmax = 0.32;

mechanical stress/ permittivity ratio, ”aﬁax = 57.0 gauss/ocersted;

pemittivity/defome:tion ratio, P& oy = 57.0 gauss/oersted;

megnetostrictive constants of meterial: & .. = 5.8 ¢ 10'6 gauss*en?/

dyne

byax = 2.3 + 107% dynes/an®
gauss

8 = 1:3 + 1078 dynes/cn®
gauss

Cpax = -8 '51-06 gauss.

Nevigation Aids

29. Errors in Combined Alr-Ground Ne.yi@tional Systems

"on the Theory of Combined Navigational Systems,” by A. S.
Semenov, , Trudy Moskovskogo Aviatsionnogo Instituta (Pro-
ceeurngs of the Moscow Aviation Institute), No 147, 1962,

pp 35-4k4 (from Referati Zhurnal -- Avtomatiks 1 Radio-

elektronika, No 12, Dec g%, 12-5-203 )

A study of the erxors of a complex, two-component navigation system
consisting of an airborne aserodynamic-flight-path computer and ground
(radio or radar) system, with emphasis on the operation of the functional
eircuit in a continuous-correction regime and during flight in a zone
of radio shadow, shows the necessity of converting the navigational par-
ameters into a unit system of cocordinstes by means of a special trigon-

g%g%ﬁizig‘éigi%meg%e %ﬁﬁ&piﬁ%“%ﬁea gc%ﬁaﬁggrggﬁggnggt%ng}u%ﬁe

errors o ransducers.
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Molectronies, Quantum Electronics, Superconductivity

30. Molecular Generators With Series-Connected Resonators -

"Molecular Gemerstor With Two Serles-Conneécted Resonators,"
by E. M. Belenov and A. N. Orayevskiy; Moscow, Radiotekhniks
i Blektronike, Vol 8, No 1, Jan 63, pp 158-161

It 18 shown that a molecular gemerator with two series-connected
resonators is cepable of supporting an osc¢lllating regime for which the
effective Q-factor of the line is determined by the transit time between
the resonators, thus meking it possible to more ascourately adjust the
frequency of the generator.\ At the same time, the effeet of the travel-
ing wave on the frequency of the generator is substantially reduced.

The limdts of nmismatching hetween the natural frequencies of the reson-
ators within which the obove conditions are possible are computed.

31. Two-Beanm Moleculsr (enerators With High Frequency Stability

"Generator With Two Opposing Beems of N15H, Ammonie Mole-
cules," by V. V. Nikitin; Moscow, Raa.io'bekgnika. i Elektroniks,
Vol 8, No 1, Jan 63, pp 153-157

The author investigates the reletionship of the freguency of a
molecular generator with two opposing beams to different parameters
(perssure in the molecular beam source, voltage of the sorting system,
resonator frequency) for the line J = 3, K = 3 of an N1JH3 moleocule.
This frequency relationship is also studied for various designs of the
molecular generator (different resonator lengths and sorting systems).
The experiments showed that such generators, of symmetrical design
with ldentical sorting systems and tuied by & magnetic modulation
method, may serve as a frequency (time) standard with an acouracy grea-
ter than 10-10,

The author thanks N. G. Basov for his assistance in the work.
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32, Molecular Generator With Dise Resonator .

"Ammonia Molecular Generator Using a Disc Resonstor,™ by
A. I. Barchukov, A. M. Prokhorov, end V. V. Savranskiy;
Moscow, Radiotekhniks i Elektronika, Vol 8, No 3, Mai 63,
pp U38-433 < ,

An ammonia molecular generator with & dise rescnator in des-
erived. The generator operated at a wave length A = 1.25 with a dis-
tance between dises L =Aand Q ='7,000-8,000, Parallelism of the disecs
was maintained with the aid of three small quartz posts, while slight
adjustment in the vicinity of the generating line was provided by light
compression of the dises with a micrometric screw. The sorting system
was in the shape of a ring capacitor. The genmerator had a total of 18
beams located equidistant around the ciroumference, concentric to the
resonator and mounted in groups of th:zge beams. The geometrie size of
the resonator was approximstely 400 em”, while the operating arvea was
200 cm3. Amplificetion wes observed when operating with one beam and
a voltage between the rings equal to 12«15 kw. A generating line ap-
peared with two beams of ammonia molecules and an increase in voltage
to 35 kv, Connection of the third beam incressed the generating line.
It is planned to investigate the operation of the generator with many
beams and to study the possibility of tuning the generator by applying
e constant voltage to the discs.
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33. TFreanencv Renradunihiiity 4n Malanulew fomarabass

"Frequency Reproducibility in Molecular Gemerators of
Identical Design,” by A. Ya. Leykin and Ye. Z. Orlov;
Moscow, Izmeritel'naya Tekhnika, No 2, Feb 63, pp 46-48

In this investigatlon, four ldentical molecular gemerators were
used vhich were adjusted for a voltage of 35,000 volts at the quadru~
pole capacitors.

The effect »f chan~e in spmonla pressure and voltage at the
quadrupole capacitors.on the oscillator frequency wes examined. To
study the effect of voltage variation on the generated frequency,
the voltege at the quadrupole capacitor of cme oscilllator was varied
in the range from 22 4o 37 kilovolts, while the voltage on ‘the other
wag mailntained at 35 kilovolise. Measurements have indicated that
variations in voltege up to 15,000 volts change the freguency cnly
by T0 eps, which corresponds approximately to 5 cycles per second
for every 1,000 volts. :

The Tesults of this investigation show that identical molecul
generators have frequency reproducibility with rms error of 1 x 10™7.

34, Multiresonator Quantum Amplifiers

"Maltiresonator Quantum Amplifiers,” by N. V. Karlov and
A+ M. Prokhorov, Physics Imstitute imeni P. N+ Lebedev;

Moscow, Radiotekbnika i Elektronika, Vol 8, No 3, Mar 63,
PP 453-45

"Maltiresonator quantum emplifiers of the reflex type are con-
sldered for the case of an arbitrary relationship between the passband
of the resonator and the width of the resonance absorption line of
the substence used. Relationships are derived which link the appli-
flcation factor and the width of the passband of the amplifier for some
partial cases.

35. Current Stability in Superconductors

"Current Switching end Stability in a Superconducting Memory
Device,"” by S. Ya. Berkovich; Moscow, Radiobekhnika i
Elektronika, Vol 8, No 2, Feb 63, pp 257-6L

The author examines the guestion of current stability in a multi-
connection superconductor as it relates to thermal effects. The results
obtained explain cexrtain peculiarities of the operation of superconduct-
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The author thenks Re Ae Chentsov and Ae A Korsunskiy for their
assistance.

Telemetry l
36, Oyclic Comverter for a Serfes of Pulses

"Crelic Runctional Converters of a Number of P-lses," by

Ve Be -Smolov, Izves ads Ele! 08«
kogo Imstituta, No » PP from Referatiwnyy

ﬁ - Avtcmat:u:a, Telem%anika i Vychislitel'naya
’ 5 Jan 63, 31 .

The method of designing and the principles of cperation are
dlscussed fox the case of cyclic functional converters of a number
of pulses which are capeble of reproducing a majority of fimctions
of the form 2 F(x), in which the argument x and the function z
are proportional to the corresponding number of pulses, The pulses
are gemarally registered during the cycle by binary imput and out-
put coumtera, The discussion considers methods of plecemeal-
stepwise and piecemeal~-linear approximetion of the direct functions
during a cyclic pulse of given argument. A block dlagram is given
for a cyclic functional converter capsble of performing the dis-
cussed variations.

37. HNoise Stebility in Telemetric Timing .

"Noise Stability of Timing Systems in Telemetry With
Memory and Integrntion," by Ve M. Pomazan; Moscow,
- Aviomaticheskoye Regulirovaniye i Upravleniye (Auto-
matic Regulation and Control--a collection of articles),
1962, pp 386-391 (from Referati Zhurnal. -- Avbomatika
1 Radiocelektronila, No 12, Dec ga s 12«2=120 d)

A study was made of the method of receiving signals (storage
plus integration) in telemetering systems with pulse-height/empli-
tude modulation and pulse-width/smplitude moduletion, when the com=-
mmications channel contains both weak and strong fluctuating noise,
In the majority of actual receivers, the error is a random value
with a distribution close to normal. Here, it 1s conveniently
characterized by mean and mean square velues. The experimental results
obiained were in very good agreement with theory.
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Ultrasonics, Infrasonics, Acoustics

38. Electrodymamic Compensstion Method of Calibrating Infrasonic
Hydrophones ) :

"Cglibrating Infrasonic Hydrophones by the Electrodynamic
Compensation Method," by A.N. Golenkov, Trudy Imstitutov
Komiteta anwrmnfwﬂﬂmmm

Sovete Ministrov SSSR (Proceedings of the Institutes of the

Inatitutes Under the Council of Ministers USSR), No 61(121),

1962, pp 47-57 (from Referativayy Zhurnal--Metrologiye i

Izmeritel 'nays Tekhnika, No 2, Feb 63, 2.32.316)

A description is given of a model developed by the VNIIFTRI (All~
Union Sclentific-Research Institute of Physicotechnical and Redlo Engl-
neering Measurements) for calibrating infrasomic hydrophones by deter-
ming the sonic pressure exerted in the chamber after the external
electromagnetic force has been compensated. The determination of the
acoustic impedance of the system, which is ordinarily used in the most
commonly known methods of calibretion, becomes superfluous here. The
compensation of the sonic pressure is done by the diaphragm of an
electrodynamic transducer, the change of position of which is shown
on 8 dial. According to the indication, the diaphragm is immobllized
under the simultaneous effect of the sonic pressure exerted outside the
chamber and the known electrodynamic force directed within it. With
such a compensation, the impedance approaches infinity. A detailed
description is glven of an apvaratus which used the usuasl infrasonic
devices, as well as special amplifilers, cathode followers, and an

immobility indicator for the diaphragm of the compensating transducer
which is 0.6 mm thick and about 130 mm in dismeter.

Results are given of a static calibration of the compensating
transducer, of & determination of the sensitivity of the compensating
circuit, and of an estimate of the accuracy of the hydrophone calibration.
The mean square error of the series of measurements (no less than 12
testa) did not exceed 2.3 percent.

23
C=0=N=FeI=D=E-N~T~I-A-L




C=0~N-F-I~D~E=N=T=I-A=L

39. Institute of Metrology Device for Reproducing Unit of Sonic
Pressure

"Me Reproduction and Stbrage of a Unit of Sonic Pressure,"
by N. A. Kaluzhinova, Trudy ITnatitutov Komitets Standertov,
Mer i Izmeritel'nykh Proborov pri Sovete Ministrov SSSR
tProcesdings of the Instltutes of the Committee op Standards,
Measures, and Meaguring Instruments Under the Council of
Ministers USSR), No 61?121), 1962, pp 23-28 (frowm Refera-

tivoyy g%l— == Metrologiys i1 Tameritel'naya Tek )
No 2, Feb 63, 2.32.313

A description 1s given of & method used at VNIIM (All-Union Scien=
tifiz-Research Institute of Metrology) for reproducing the unit of sonic
pressure by using & sound-measuring disk in a field of standing sound
waves, which has proved to be the most reliable method for an absolute
measurement over almost the entire range of sonic frequencies (20-
12,800 eycles per second). An equation is derived for determining the
magnitude of the sound pressure at the node of a standing wave. The
Acoustics laboretory at VNIIM conducted & detalled analysis of the
possible error of the formule with respect to various factcrs and found
that it lies within the admissible limit of 1.5 percent. The device
considered for reproducing the fleld of standing waves consists of
three horizontal brass tubes. At cne end of each tube is & radiator,
the other end being terminated in a solid wall, part of which makes up
the diaphragm of the microphone. A sound measuring disk is attached &t
the middle of each tube. The measwrement in the tibes is dome at uneven
resonunces according to the equation
where A is the sonlc wave len 5 1 is the length of the tube; N is &
successive series of mumbers (1,2,3, etc.). In this cagse, the antinode
of the standing wave (p=0) is exactly at the center of the tube, where
the sound-measuring disk is elso located.

The node of the standing wave and, consequently, the highest sonic
pressure are at the end of the tube where the microphone is located.
The cahracteristics are given for the assortment of sound-measuring
glass disks and quartz-filament suspensions with which the apparatus
is supplied. It ig shown that the sensitivity of the disk-filsment
system depends on the sign and elastic constant of the suspension fila-
ment. A correction factor is derived which accounts for the inertia
and the diffraction of the disk, the influence of the proximity of the
tube walls on the turning moment of the sound-measuring disk, snd the
sound-absorption constant in the tubes. It is pointed out that for
a period of many years the error in the reproduction of the unit of
sonic pressure haes not exceeded 1.2 percent in the frequency range of
20-7,800 cycles per second and 3.0 percent in the range 7.0-12.8 cycles
per second.
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4o, Cork-Gypsum Sandwich for Ultrasoundproofing

"An Interferentisl Absorber of Ultrasonic Energy," by Yu.
V. Rublev, R. V. Protopopov, and A. V. Kor'bne'z, Nauchnyys
Zapiski, Odesskiy Politekhniches Institul’ (Scientific
Remorts, The Odessa Polytechnic Imstitute), Vol 37, pp 9-16

(from Referativiyy Zingrpal -- Avtamatike 1 Radioelektronika
No 12, Dec 32‘,3112Ei i-r's"-a-.Tz a

The question of & twoelayer sbsorber for use in the designing of
wide-band test probes is oonsidered from the theoretical point of view.
Formulas are obtained which can be used to select materiel and thicke
ness of the intermediate layer for an interferential absorber, which
will guarantee the formation of a traveling vave in a wave guide. An
exemple computatlon is given of an absorber for & nickel wave guide
for the case vhere glycerins is used as the intermediate layer. It
1s found that, for such & oase, the best results are obtalned with cork
end gypsum. :

41. Celibrating Thermosooustic Probes

"Calibration of Thermoelectric Devices Which Measure the
Intensity of Ultrasowmd," by A. V. Kortnev, Z. N. Gardymova,
R. V. Protopopov, and Yu. V. Rublev, Na Zapiskl,
Odess Pold shes Institut (Soientific Reports, The
Odessa Polytechnic Institute), Vol 37, 1962, ™ 5459 (from

Referatl hZhwrnal -- Aviomatike i Redicelsktroniks, No 12,
Dec 62, 12-5+23 yu)

In a theoretical discussion of the question of calibrating thermoe
scoustic probes, it 1s pointed ocut that a method of topographical map=
Ping, using & system of coordinates, can be used to determine, in com-
parable wnit s, the distribution of intensity at certain distances froam
the trensducer; then the obteined energy values sxe added together, and
this sum is compered with *he energy measured by any absolute method,
such as & celorimetric method. The coefficient of proportionality
ls then the sensitivity of the probe.

Information is given on the method of calibrating the probes which
consist of differential thermocouples, the hot ends of which are coated
with BF-2 polymerized adhesive.
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42, Wave Propagation in Weve Ouide With Two Ferrite Plates

"Mlectramagnetic Waves in & Rectanguler Weve Guide With Two
Ferrite Plates," by De N. Pokusin; Moscow, Rediotekhnike i
Elsktronika, Vol 8, No 1, Jan 63, pp 73-83

The results of calculations of the attenuaticn of elestromagnetic
weves in & rectangular wave guide contalning two transversely magnetized
ferrite plates are presented. The autho snalyzes the effect of the
magnetizing f£ield, the thickness of the plates, and the frequency of the
elactramagnetic fleld on the phase veloceity of different types of wavés
and investigates the relation~wip of the siructure of the field to the
above ‘-alues. The author concludes that there exist different types of
weves In the wave guide with respect to the regiom of values of B . It
is also shown that the nature of the waves depends essentially on whethsr
the thickness of the ferrite plates is greater or less than a certain
boundary value for a particular dielectric comstant. This boundary
velus is equal to the thiclkness of the plates at which a slow wave
originates in the absence of a megnetizing field., The author notes
that the dats obtained here may be used in the design of ferrite devices.

43. Computing Metric Wave Propagation Over Mountainous Routes

"The Diffraction of Electromagnetic Waves by Wedge'-Shaped
Obstacles," by Ye. Ms Khomyak and Che Ts. Tsydypov, Kratkive

Socbshcheniya Bg%atskogo Kompleksnogzo Nauchno-issledovatel’skogo
Instituta No 3, 1962, pp 119-124 (from Referativnyy Zhurnel ==

Rediotekhnika 1 Elektrosvyaz', No 1, Jan 63, 1 A 12

Simultaneous experiments and computations were conducted on the
propagation of metrie waves diffracted by a shielding obstacle such as
mountain peaks. In certaln cases, & congsiderable inerease of the dife
fraction by comparison with that over a level suwrfece was cobserved. In
the majority of practicel cases, the path of propégation of the waves
includes more than one peek. Tests were conducted to determine the most
suitable practical method for computing such paths. It is considered
possible to extend the calculation method for a single wedge succes-
sively for each peak &nd to represent the attenuation factor or the
entire field over the route, by comparison with free space, in the form
of the product of the attenuation factors of the separate pesks. In
many cases, this method provides very good sgreement of theory and prac-
tice, although there 1s astill need for strict theoreticel foundation and
experimentel testing at various frequencies and over various route pro=-
£iles. .
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"Mro-Sereen Helix Deley Line," by V. S. Brykov; Moscow,
Radiotekhnika i Elektronika, Vol 8, No 3, Mar 63, pp 433-437

An analysis 1s made of a delay line consisting of two anisotro-
pically conducting screens between which 1s loecated & helix. It is
assumed that the anisotropic conductivity of the screens 1ls Infinite
in the direction of the z axis and zero around the circumference, while
the helix has infinite conductivity in the direction of the tumms.
Dispersion equations and delay relationships are derived.

It is showm that the delay in & two-screen line at very low and

intermediate frequencies is greater than in a single-screen line of the
same dimensions.

45, Resonance Scattering of Radio Waves by Satellite Trails

"Resonance Scattering of Radio Waves by Artificial Earth
Satellite Trails," by Yu. S. Sayasov and L. A. Zhizhimov;
Moscow, Radiotekhnike i Elektronika, Vol 8, No 3, Mar 63,
pr 499-501

The authors examine the phenomenon of resonance scattering of radio
waves by the trails of artificisl earth satellites. It is pointed out
that, from the viewpoint of scatter properties, the region of the trail
is anelogous to attraction potential in quantum mechanics; that is, sta~
tionary states may exist, and if one of these is close to zero, the
scattering of particles at such a potential may have resonance charac~
teristics. Principles of quantum mechanics msy also be used to establish
conditions for the existence of natural oscillations in regions of ree
duced electron concentrations. If the dimensions of the region are
approximately identical in all directions, rescnance oscillations will
exist only if these dimensions are of the same order as the eritical wave
length. If the region is cylindrical, natural oscillations always exlst.
The authors note that the variety of phenomens and variations of effective
surface of radar scattering observed in the scattering of radio waves by
satelllite trails may possible be linked to the faet that natural fre-
quencies of a trail are absent if the length of the trail and the relative
change in electron concentration are small.
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"The Doppler Effect in Movement Through a Medium With Discone-
tinuities, " by ¢. D. Yekovleva, O. I. Yakovlev, and A. I.
Rogashkova; Moscow, Radiotekimika 1 Elektroniks, Vol 8,

No 3, Mar 63, pp 416-LI2%

A method is described for analyzing the doppler effect for the
movement of a receiver through the discontinulties of a medium,
when the change of dielectric comstant in the discontinuity is
small in comparison with the dielectric constant of the sure
rounding space. An expression is given for the doppler frequency
shift when the receiver is moved within discontinuities having
spherical and cylindrical shepes. The case of a statistically
discontinucus medium is also considered.

Tt is found that in a mediwm with a smoothly changing dieleciric
constant there occurs a frequency shift without a change in the slignal
spectrum, while in a medium with discontinuities there occurs not only
a significant frequency shift, but also a broadening of the signal
spectrun,

Miscellaneous

47. High Frequency Photography

"The Secret of the Illuminating Electron Mosaie,"” by F. G
Budapest, Nepszeru Technika, Vol XI, No 9, Sep 62, pp 268-269

The author describes a high-frequency photographic process developed
by Szemjon Kirlian, an electromechanic of Krasnodar, who discovered it
sceidentally. The process consists of placing & photosensitive negative
on the part of the body which is to be photogrephed., The film is touched
with a steel tipped rod having s cylinder made of some insulating plestic,
with electric wiring running through the cylinder. When high~frequency
current is switched on, there is a soft crackle, and the picture has
been taken.

The mechanics and his wife have taken out 14 patents on their pro-
cess. As a result of their work, an image of the obJlect or live tlssue
which has been placed in the field of the high-frequency current can be
observed directly through a microscope. Many of the obJects photographed
in this way reveal unusunl. textures and appear to be surrounded by
flames or actually burning.
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Automatic Control Engineering, Computers

L8, safe Launch and Vibrational Flight Stebility of Winged Rocket

"on the Limits of Trasnsient Regimes in a Five-Dimensionsl
System of Automatic Control,"” by R. P. Parsheva; Moscow,
Avtomaticheskoye Regulirovaniye i Upravleniye (Automatiq
Regulstion and Control -- & collection of articles), 1962,
pp 154-160 (from Referativnyy Zhurnal - Aviomatika i Radio-
elektronika, No 12, Dec 62, 12=2=93 yu)

Using the example of a guided winged rocket (with liguid-fuel Jet
engine and air-speed stabilizer), the study considers a five-dimensional
autonomous automtic control system with one nonlinearity, guided by an
autopilot with rigid feedback and three-dimensionsl field of angular con-
trol, angular veloeity, pitching moment and deviation of the flight al-
titude from a given value. A finite region is determined, into which
each trajectory falls after a fixed launching period, which is independent
of the trajectory, provided the trajectory was in this region only at the
time of take-off. That region is also determined which, in the case of
t = T, contains no trajectories. These two regions afford the possibility
of determining the safety limits for the lawmching of the rocket and the
vibrational limit with altitude of the horizontally flying winged rocket.

k9, Longitudinal Stabllity of Jet Fighter Autopilot With Time Lag
zongt

"ongitudinal Stability of an Alrcraft With an Autopilot With
Lag," by V. S. Kislyskov; Moscow, Avitomaticheskoye Reguliro-
vaniye i Upravieniye (Automatic Regulation and Control -- a
coliection of articles), 1962, pp 115-123 (from Referativnyy
Zhurnal - Avtomatika 1 Radoelektronika, No 12, Dec 02, -
12-2-195 f)

The Krylov=Bogolyubov asymptotic methods were used to study the lon-
gitudinal stability of the short-period motions of an aircraft controlled
by an autopilot, with time lag taken into account. It is shown that the
admissible lag value ( Togm) of the sutopilot is determined by the values
of the coefficients Mz and MZQ which determine the selection of optimum
autopilot transmission ratios. An example analysis for the estimated
admissible lag time of a jet fighter indicates that the aceuray of an
estimate given by B. 3. Rozumikhin (based on a stability study by Lya-
punov) is low by compardson with the accuracy obtainable by the Krylov=-
Bogolyubov method.
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“On Computing Accelerometers With Compensation Forces," by

L. A. Dmitrochenko; Moscow, Trudy Moskovskogo Aviatsionnogo
Tnstituta (Proceedings of the Mcscow Aviation Institute),

Wo 1&7, 1962, pp 51-61 (from Referativnyy Zhurnal - Avtoma-
tika, Telemekhanika i Vychislitel'naya Tekhnika, No 1, Jen 03,
Ti6T)

Using the transducer c¢lrcult of a linear accelerometer as an ex-
ample, the relationships between the design parameters of the magneto-
electric mechanism and the general staibic and dynamic characteristics
of the transducer are investigated. A method of dempting the oscillatlions
of the suspension system is investigated; a principle and & structural
circuit diagram are given for the accelerometer, and formulas sre derived
for computing accelerometers with elastic suspension systems.

51. '"Frequency Relay" Reported By Kazan' Avistion Institute in 1960

"A Frequency Relay,"” by I. Ye., Mitrofanov; Trudy Kazanskogo
Aviatsionnogo Instituta (Proceedings of the Kazan' Aviation
—'_—T'sﬁ__—'mmstitute s No 59, 1960, pp 81-96 (from Referativnyy Zhurnal -
Avtomatike, Telemekhanika 1 Vychislitel'naya Tekhniks, No 1,
Jan 63, 1 A k3)

A description is given of a frequecv relay (ChR) which "fixes" the
frequency characteristics of pulses and performs a number of other func-
tions in engineering. The relay cen be used with electron tubes and thy-
ratrons, with considerable promise shown by the use of thyratrons with
cold cathode. The relsy circuit is simple, yet has & wide tuning range
(partidularly useful when the use of resonance divices involves diffi-
culties) and a sharp resonance curve. Oscillograms are given for the re-
sponse characteristics of the relay, and circult analyses are provided
for the conditions where both tubes conduet and when only one conducts.
The results of the experiments and the calculations based on derived for-
mulas were in good agreement.
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"on Obtaining Optimal Processes in Second~Order Dynamic Sys-

tems," by A. V. Repnikov; T Moskovskogo Aviatsionno
Instituta, No 147, 1962, “‘npp %l'?-?ﬂ“from"' —%—efera'b'i' Yy _‘ZhEuma.l"-
Aviometike, Telemekhanika, i Vychislitel'naya TE'EE;V?ika, To 1L,
Jan 63, 1A233)

The problem is considered of designing optimum high-speed processes
in dynamic systems, the control of which can be introduced in the form
qQ+ 2v g + a = 0, where v 18 the damping factor of the system. In real
systems, the change of the {damping factor is limited by the accuracy of
system, the parsmeters of the energy carriers, the saturation of the
characteristica of the elements, etc, It is assumed that the coefficlent
v (damping factor) is limited by the conditions vpi, < v S vpyx' whereby
Vpny = 1.

The following problem 1s posed: Vhen limitations are placed on the
damping factor, 1t is necessary to establish an optimum process of ad-
Justment which, where perturbation exists as a single impulse, has no
overshoot and occurs in the shortest possible period of time. -

The solution is obtained by the phase-space method with the use of
correction devices, the signal of which is formulated not with respect to
speed, but with respect to the extremum of the process control value. To
guarantee an optimum process, the damping factor should be held at the
limiting value and, during the process, be changed from its minimum to its
meximum value, 1.e., a retuning of the system is necessary. It is showm
that the optimum lead factor is unequivoecally determined by the limiting
value of the damping factor. Functional and prinecipal cireult diagrams
are given for a ccrrection device whick will guarantee an optimumm precess.
Vhen a time leg exists in the correction device, the lead factor has to
be corrected accordingly. This is done by the use of a correction factor
expressed by the given time lag of the corxection device and the limiting
value of the damping factor. When dry friction exists in the system, the
optimum leed factor is determined not only by the limiting values of the
demping factor, but also by the extremum of the process control value.
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53. Control-Action Coupling in Systems of Combined Servo Control

"An Approximation Method of Computing Control Action Couplings
In Systems With Combined Control Based On Incomplete System
Data," by V. G. Terskov; Trudy Moskovskogo Aviatsionnogo
Instituta, No 146, 1962, pp T1-91 (fxom Referativiyy Zhurnal -
Avtomatike, Telemekhanike i Vychislitel'naya Tekhniks, No 1,
Jan ©3, 1A175)

The method of compubting and designing control-action coupling in
systems with conblned control is most sultaeble for the modernlzation
of already designed and operating servo systems. Two cases are considered
here: the first requires, for computing the coupling operator, a knows
ledge of ihe Q-factors for the speed and acceleration of the master sys-
tem, as well as the amplifieation factor of that part of the direct line
extending from the error signal to the imput point of the perturbation
signals. It is shown that in this case the introduction of control-
action coupling guarantees increased order of magnitude of the astatism
by a factor of four.

The second case of computing the coupling operstor requires a know-
ledge of the frequency characteristic of the closed system without per=-
turbation couplings, the system Q-factor with respect to the speed and
amplification factor of that part of the direct lline extending from the
error signal to the input point of the perturbation eouplings. In this
case, the introduction of control-action coupling guarantees an astatism
of the system no lower than the fourth order of magnitude, provided the
frequency characteristic is nearly flat in the frequency range from zero
to the cutoff frequency.
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54h. Algorithm for Synthesis of Abstract Automatea

"Certain Problems Involved in the Synthesis of Abatract Auto-
mata,” by Ya. M. Barzryn'sh; Uchennyye Zapiski. Latviyskiy
Universitet (Scientific Reports. The University of Latvia),
Vol §1, 1961, pp 51-62 (from Referativnyy Zhurnsl - Avtomatika
i Redioelektronika, No 12, Dec 62, 12-2-110 yu)

For the synthesis of an sbstract automation, en algorithm is given
vhich is based on a description of the events which occur in finite automata
as a congsequence of charascteristic subevents. The notion of the. "substant
B" is introduced, which is & particular generslization of the notion of
the finite automastion, under which is understood an object with finite
number m 2 1 of states by,...,by and finite mumber n 2 1 of inputs Xj,..e,Xp,
whereby certain pairs (xk, bij have such a property that, under the effect
of xyi, the substant B is transformed from state by to state by = xib; (the
transition xby; occurs in B).

55. Attenuastion of Transients in Synthesis of Control Systems

"On One Method of Synthesizing Control Systems," by A. I. Moroz;
Moscow, Avtomaticheskoye Regulirovaniye i Upravleniye (Automatic
Regulation and Cculrol -~ o collection of articles), 1962,

pp 124-135 (f.“rom Referativnyy Zhurnal - Avtomatika 1 Radioelektroniks,
No 12, Deec 62, 12-2-70 ya)

The method was suggested by A. M. Letov (not further identified).
Having a system of differential equations describing the controlled plant

o

™ = Zlbko. No * oy § (k= 1,...,n),
o=,

vhere Ty represents the generalized coordinates of the plent, and §is the
coordinate of the controller (the coefficients bkg- and my, areoassumed to
be given), and given the initial points M° (7%, .78, T]g,..., £7), it is
necessary to f£ind the law of control for the plant in such a way that the
image point moves from the initial position to a sphere of arbltrary radius
ot a given time t%, and for all t >t¥* remains inside this sphere.
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It is shown that, when the system is adjoined by the integral of the
form R2( &, ) = Roe'é t, where R2( &€,1) is a positive function which
reverts to zero only at point (0,0) and p = constant, the method provides
a solution of the system whereby the Imege point in the phase space of
the veriables Ty +, Toees,N,, Emoves to the axis§ = O and remaine there,
which means thet there is no further attenuation of the transient process,
and, consequently, the problem is not solved.

The problem is solved when pis & function of §, chosen by a perticuler
method, and the initlal position in the phase space is selected so that
[go] 2 Epyxe In the case |&,] < &piythe transient process in the
closed system (plent-controller) decays more rapidly than when the controller
iz absent, but the degree of this attenuetion 1s never as desired. It is
showvn that, 1f R2( &, M) is chosen fromthose coordinates which return to
zero not only at the origin of the coordinates, then, by selecting p = const,
the degree of attenustion can be made as large as desired; consequently,
in this case, the problem posed can be solved.

56. Frequency-Code Telecontrol System for Hoists and Cranes

"Radio Control of Holsting and Transportling Machines," by Ye.
Ya. Grushko; Trudy Vsesoyuznogo Nouchno-issledovatel'skogo
Instituta Pod emnc-Transportnogo Mashinostroyeniye (Proceedings
of the All-Union Scientific-Research Institute of Hoisting and
Transportation Machine-Building, VNIIPTHash), No 1, (12),

1961, pp 35-43 (from Referativnyy Zhurnal - Aviomatike i
Radioelektronika, Mo 12, Dec 62, 12-2-128 n)

VWIIPTMash has produced what it calls the first frequency-code systen
of telecontrol, which operates with a one volce-frequency channel imposed
on a radio channel. It was found that convrolling cranes by radio is optimum
with a frequency-modulated signel in the range 25-L45 mepacycles per second.
The operetion of the frequency-code system in the telephone channel (400~
2,500 cycles per second) afforded the possibility of using for the radioc
control a commercial radio instesllation with a uniform frequency characterictic
in this range, which provides an output signal level sufficient for operating
a telecontrol receiver with nonlinear distortions not in excess of 10
percent. The shifting of the volce frequencics in and out of the radio
spectrum is done wilth the ZhR-I radio installation used for dispatecher service
on the rallroads.
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57. Rediation Thermometer in Automated Industrial Furneces

"A Redistion Thermometer," by I. D. Semikin, V. 8. Kostogryzov,
ond O. L. Tsygankov; Sbornik Neuchnykh Trudov. Institut Avtomatiki
Gosplans USSR (Collection of Scientific Works.  The Institute Of
Automation of the State Planning Committee Ukrainian 8SR), No 2 s
1962, pp 153-164 (from Referativnyy Zhurnal - Avtomatiks i
Redioelektronika, No 12, Dev 62, 12-2=53 k)

A description is given of an instrument used to measure the radistion
heat iluxes in auwtomated industriel furnaces. The operating principle is
the measurement of the temperature drop produced st a thermistor by a heat
flow fromthe radistor and sensed by a radietion detector. The detector
is a model of an absolutely black body in thr form of a slot in the wall
of an opague hollow body insulated on the outside from the ambient
medium. The detected heat flows out slong a rod, the end of which is
cooled. The temperature drop at the rod is measured by & differentisl
thermocouple.

It is shown thet the electromotive force of the thermocouple 1s
proportional to the radiation heat flux, and the error resulting from
the radiation of the detector into the amblent medium is practicelly
imperceptible.

The design and static characteristics of the radiation thermometer
and the equipment uced to study it are described; the time constant of
the thermometer is determined, and a deseription is given of the method
of determining the influence ofithe cooling conditions on the indications
of the thermometer, and of determining the optimmm distance from the
thermometer to the heat-radiating body.

58. Programmed Control With Freguency Separation of Channels for In-
dustrial Automation

"A System of Programmed Control With Freguency Separation of |
Channels," by V. N. Shadrin; Moscow, Aviomaticheskoye Regulirovan=- \

ive i Upravlenive (Automstic Regulation and Control -~ a collec-
tion of articles), 1962 pp 161-166 (from Referativ Zhurnal, -
G 12-2-2% 5)

Avtomatike i Radloelektronika, No 12, Dec 62,

The progream can be recorded on punched cards, punched tape, film, ‘
nagnetic drum or megnetic tape, the lalter being preferable. The record- ‘
ing on the magnetic tepe can be contlnuous or discontinuous (pulsed), the
forner using the FM principle. Control of a machine tool with three co=~
ordinates on tape requires a recording of four signals (one reference or
calibrating and three operational). Two signals are required to contrel
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the maintenance operations {lubrication, cooling). The signals are re-
corded by multitrack recording or with different carrier frequencies.

The opereting frequencles range within h00-500 cycles per second, and the
carriers within 1,300-5,000 cycles per secoand. A block dlagram and prin-
cipal circult diasgram are glven for the programed control system with
frequency separation of channels.

In discussion of the problems of accuwracy and interference stability,
it is shown that greatest accuracy results from reducing the intermodula-
tlon distortlions eand the error of the rotary transformer, and increasing
the transmission ratio of the drive. The programmed control system with
M and frequency separation of channels is recommended for the control of
production processes in industry which do not put high demands cn ac-
curacy.

59. New EMSS-7 Analog of the Ukrainian Computer Center Inconvenient To
Use

"On the Solution of Problems of Structural Mechanies With the
Use of T- and Pi- Equivaleut Circuits,' by K. K. Keropyen and
N. N. Knholmogorov; Trudy Rostovskogo Inzhenerno-Stroitel'nogo
Instituta [Proceedings of the Rostov Engineering~Construction
Tnstitute], No 23, 1961, pp 87-10). (from Referativnyy Zhurnal -
Avtomatike, Telemekhaeniks i Vychislitel'naya Tekhnika, No 1,
Jan 63, 1 B 299)

The Computing Center of the Academy of Seilences Ukrainian SSR has pro-
duced a new analog, called the EMSS-7, which is used at present for the
solution of rod systems prohlems in construction engineering. The EMSS-T
i3 based on a nonsymmetrical Pi-circuit enelog of & bent rod; studies
have shown, however, that there exists one class of problems in structural
mechanics which cannot be solved by means of & nonsymuetrical Pi-cireuit
analor, because it differs so from the mecheanical system. Additional
problens arve cited, which can be solved with the analogs EMSS-1, 5, 6,
and 7, and the possibilities of using these analogs are examined. Two
circuits which stimulate & bent rod esre considered to establish the con-
nection between T- and Pi-circuit anelogs; Kirchoff equations are used
to derive formulas for the conversion of the parameters of T-eilrcuits
to “he paremeters of Pi-circults and vice versa. It is pointed out thet
a T-circuit solves a complete system of caunonical equations, vhich cover
almost all the problems of structural mechanics. It is also shown that
the analogs EMS5-5 and EMSS-6 have broader possibilities than the new ~
R4SS-T. The case of a restricted torsion of caissons is analyzed in
detail, and results are given of an experiment conducted with the EMSS -5
and EI'SS-7 analogs. Represeatative problems were solved for & three-span
parebolic arc under bending stress, a three-span unflitched beam under
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restricted torsion, and a three-section thin-walled shell under re-
stricted torsion. An anelysis of. the results indicates the wider range
of equivalent T-clrcuits and the inconvenience in using the EMSS~T
analoz because of the necessity of chenging the scale. A comparison
of the different analogs indicates that the EMSS-5 and the EMSS-6,
Provided they are modernized, are prefersble to the newer EMSS-T.

60. Analog Study of Buckling of Cylindrical Rods

"Using the Electrical Modeling Method To Jolve the Problem

of the Buckling of Cylindrical Rods," by L. G. Neumova and

G. Yu. Stepanov; Moscow, Dokledy Y-y Mezhvuzovskoy Konferentsii
o Primenenivu Fizicheskogo 1 Matematicheskogo Modelirovanly v

Razlichnykh Otraslyakh Tekhniki. Sbornik 1 lReports of the

Fourth Inter-VUZ Conference on the Use of Physical and Mathe-

matical Modeling in Verious Fields of Bngineering. Collec-

tion of Articles 1), 1962, pp T1-81 (from Referntivnyy Zhurnal
- Avtomatike 1 Redioelektronika, No 12, Dec 62, 12-1-115 ts)

It 1s showm that the solution of the problem of the buckling of
cylindrical rods of a given cross section is reduced to a determination
of the Saint Venant function ¢ and to the solution of the Dirichlet
Problem for the function ¥ , which is hexrmonically conjugate to ¢.

Tt is pointed out thet the functlion ¢ ean be determined by conformel trans-
formations, wherchby the conformal relatvionship is established point by
roint by means of electronic modeling on a simple analog, the design

and opcration of which were explained by G. Yu. Stepanov at the May

1957 conference. The method of computing the maximum stresses produced
at the edges is discussed for the case of a rod with elliptical cross
cection.

5. 'Three Types of liodels for Determining Current Distribution in Steel
Bath

"Modeling the Distribution of Electrical Current in the Metal |
Bath of a Large-Capacity Steel-Melting Furnaece," by P. P.

Cherdovskikh; Moscow, Doklady 4-6 Mezhvuzovskoy Konferentsii po

Primeneniyu Fizicheskogo i Matematicheskogo Modellrovenly v

Razlichnykh Otraslyalkh Tekhniki. Sbormnik 1. (Reports of the

Fourth Inter-VUZ Conference on the Use of Physical and Mathe-

natical Modeling in Varicus Fields of Engineering. Collection

of Articles. 1), 1962, pp 183-195 (from Referativnyy Zhurnal -

Avtomatika i Radioelektronika, No 12, Dec 62, 12-1-125 d)

For the study of the distribution of current in the metal bath of a
lorpe-capacity steel-melcling furnace, & method is given which is based on
tle use of three-dimensional metallic, hollow, and two-dimensional models.
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This affords the possibility of finding the approximate values of the
mudulus and phase of the density of current, voltage, and of the elec-
tric and megnetic fields at various points within the bath. A brief
description is given of the design of the metallic models, and an
analysis is given of the experimental date obtained. The characteris-
tics of the three types of models are compared, and the most appropriate
areas of use of each are discussed.

62. Electrical Anslog of Rod-Frame System With Several Degrees of
Freedom

"Certain Questions Involved in the Electricel Modeling of the
Problems of the Statistics of Rod Systems,” by V. M. Kondrat'yev;
Trudy Tashkentskoy Instituta Inzhenerov Zheleznodorozhnogo Trans-~
porta (Proceedings of the Tashkent Institute of Engineers of
Railraod Transport), No 22, 1962, pp 139-15h (from Referati
Zhur%al - Avtomatike i Radioelektronika, No 12, Dec 62, 12-1-116
sheh

For & floating frame, an electrical circuit-anslog 1s given which is
based on active four-terminal networks with crossed outputs; the condi-
tions of similarity ere formulated, and an example is glven of the sirm-
letcy wesion. The poscibiliiy is demonstrates of producing electrical
analogs of floating framcs, the shorted loops of which heve several
degrees of freedom. It i3 pointed out that, in a nuwber of cases, the
cauilibration of the electrical circult is such a difficult operation
shat it is more feasible o use the method of deformations, for which
wwo exanples are illustrated.

"Blectrical lodeling of the Problems of the Stability of
Plane Rod Systems,” by V. M. Kondrat'yev; Ibid, pp 121-133
(Zpia, 12-1-117 nj

For a compressed »od, the basic equations are given, along with an
cguivalent circuli containing an active T-zhaped four-terminal network.
Formulas are given for Cletermining the parameters of this four-terrinal
network, into vhich negative resistances can be introduced by connecting
up an additional power source. Lxamples are given to the electronic
analogs of fixed and floating frames. An approximation method is given
for computing the stability of complex fixed frames, and & two-slep
method of modeling is described for studying the stability of complex
floating frames.
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Structural Occurrence Pattern of Nouns and Verbs in Ceorgian,
Russian, German Texts

C™
o
.

"On the & -Structuwre of the Distribution of Intervals,” by

T. G. Gachechiladze, G. N. Tsertsvadze, &ndG. B. Chikoidze;

Trudy Instituta Elektroniki, Avtomatiki 1 Telemekhaniki AN
GruzSSR, (Proceedings of the Institute of Electronics,
Automation and Telemechanics, Academy of Sciences Georgian

SSR), No 2, 1962, pp 3-15 (from Referativnyy Zhurnsl - Avtometike
i Radicelektropniks, No 12, Dec 62, 12-1-151 g)

A statistical method of linguistic analysis is suggested which is
besed on an idea of V. ¥ngve. Specific types of words (in the given
case, nouns and verbs) are selected; the frequency of occurrence of
these in a text 1s computed, as is the average interval between them
(i.e., the number of words of another class separating the noun from
the verb)., The results of these calculations indicate that the dis-
tribution of nouns and verbs is not rendom, but follows certeain struc-
tural patterns. The presence of structure (i.e., interdependences) is
detected by a purely statistical method., Statistical data are given on
the average probability of encountering & noun and a verb, on the aver-
age length of the intervals noun-noun, noun-verb, verb-verb, and verb-
noun and on the number of intervals of all four types ranging in length
from O to 15 in Georglan, Russian, and German texts.
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64, New Pneumatic Devices

"Soviet Scientists Have Succeeded"; Moscow Komsomol'skaya

Pravda, 16 Mar 63, p 2

Soviet selentists have suceceeded in developing a totally new class
of pnewnatic devices. These devices have no dlstinet parts. The per-
formance of such devices is based on the interactlon of alr jets.

These pneumatic devices were created under the direction of Prof
K. Zyzexman. The phenomenon assoclated with these pneumatic devices
is called "jet technique."

A signal in such devices travels at a veloelty close to sonie.
This affords an opportunity of building computers utilizing jets of
air. Creators of the "Jet technique" consider that the manufacture of
such devices can be fully automated., The greater part of such devices
can be simply stamped. Many components for these pneumatlc devices can
be preparcd by the method of printed circults.

65. Automatic Interpretatlion of Graphs With Aid of TV Camers

"Kinegcope Assists Ural Computer," by I. Kirpichnikova;
leningrad, Pravda, 6 Mar 63, p 4

Seismographic and medical graphs are now Ilnterpreted automatically
with the ald of a television camera.

The Television Chair of the Electrical Engineering Institute of
Communcations imeni M. A. Bonch-bruyevech, under the direction of Prof
P. V. Shmakov has developed a device for interpreting graphe and con-
version of them into electric pulses. This device was designed by
Docent 5. A. Zlotnikov, Chief Engluneer V. I. Frolov, and Engineer B. S.
Glybin. This device can operate in conjunction with the computers "Ural"
or BESM. The preliminary manual. coding, which generally required from
2 to 3 weeks, can now be performed with the aid of this television device
in 2 or 3 minutes.

The type with the graph is attached to a drum rotating with a
speed of 0O revolutions per minute. A television kinescope tube is
facing; the diagram. A beam from the screen is directed on the graph.

When the bear intersects the graph on the drum, the reflected light
beam creites a photo cell and generates an electric pulse, which is fed
to the computer.
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This new television installation is able to read 60 graphs simu-
ltansocusly.

66. URAL-1l Aids Research of Academy of Sciences of Kazakh SSR

"The Most Important Sclentific Research Work of the Academy

of Sclences of the Kazakh SSR in the Field of Heavy Industry
of Kazakhstan," by Academician K. I. Satpayev, President of

the Academy of Sciences of the Kazakh SSR: Alma-Ata, Vestnik
Akodemii Nauk Kazakhskoy SSR, No 1, Jan 63, pp 16-18

The author discusses the present studies on mechanization end auto-
mgtion of heavy industry being made by the Academy of Sciences Kazakh
OSSR with the ald of a URAL-1 ecomputer. Several unrelated groups are
doing this work: the institutes of Mining, Metallurgy, Power Engineer-
ing, Nuclear Physics, and the Alatysk Mining and Metallurgieal Institute

in Ust'-Koamenogorsk. Research is done on drilling machines and excavators

and on measuring instruments used in the rolling of nonferrous metals.

In the Laboratory of Electronics and Automation optimal operating
conditions for the pulverizing and floatation of ores are determined,
on the basis of which automatic equipment will be built. Automatic
control of the excavation of metals from ore 1s expected to lnerease
the yield by at least 10%. Another field in which the Laborstory of
Electronics and Autometion is active is that of drawing wire for wire
cables. The principles used in simulation of such operations can be
applied to other flelds, such as weaving and paper production.

The author complains that due to the fact that the Laboratory of
Electronics and Automation is under the Institute of Nuclear Physics,
the results of its investigations do not receilve the proper considera~
tion; and he suggests the formation of & new Institute of Automstion
and Mechanization of Heavy Industry of the republic.

67. Conversion of Geodetic Data From Digital to Binary

"Selecting the Type of Converter for a Coding Theodolite,"
oy Yu. N. Starodumov; Moscow, Geodezlya i Kartografiya,
No 1, Jan 63, pp 22-26

The article concerns a device called a "coding theodolite" for the
conversion of geodetic data from digital to binary form for processing
on a computer, the most suitable belng the MINSK. The feature which
distinguishes the equipment described from a conventlonal theodolite is
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the means of representing angular measurements. Instead of a disal,
graduated in degrees and mimutes of arc, there is a dlsc containing
openings conslsting of arcs of concentric circles. These are arranged
in such a manner that a line drawn from the center of the disc to the
clrecumference cuts a configuration of onenings corresjyonding to a binary
numbe> which can be equated to the angle between this line and an arbi-
trary reference line.

The key step in the physical process of conversion consists of
passing enecrgy through the disc from a source to a sensor. There are
several methods for doing this: magnetic, contact, photoelectric, and
capacitive. Of these, the photloelectric method has been found to be the
most satisfactory.

Accuracy 1s determined by the number of concentric circles in the
disc, as represented by the ares. TFor example, 16 would divide the
cirele into 2'® = 65,536 sections, or about 20" of arc per section.

Due to the particular conflguration of the arcs necessary for binary
represeatation of the angular data, e slight angular varlation can result
in an error of 1800 in the binary equivalent, simply by the interchange
of a 0 and 1 in the highest positon of the binary number. Several
methods exist to eliminate this ambiguity, the most satlsfactory being
one in which the electronic equipment determines the figure (O or 1) in
some position by taking into account the value of the figure in the pre-
ceding position.

68. Solution of Prcblems of Oil Well Interference by Monte Carlo Methods

"Solution of Planar Filtration Problems by a Monte Carlo
Method," by M. I. Shvidler; Moscow Izvestiys Akademii Nauk
SSSR, Otdeleniye Tekhnicheskikh Nauk: Mekhaniks i Mashino-
yeadye, No 1, Jan-Feb 63, pp 141-145

The author states the problem as follows:

"Mhe basic problem of oil well interference in regions of sufficlently
complex cross section is often solved by difference methods. In this
case a small increment in the peodetic grind involves a system with a
large number of algebraic equations. Calculations show that in the ap-
proximation of contours of oil wells in a geodetic1cross section grid
the number of equations in the system can reach 10 °® or more. Obviously,
the solution of a system with such a quantity of equations is a practical
impossibility. At the same time, in a majority of cases only some, rather
than all, of the varlables need be knovn. In ordipary methods for the
solution of such systems (iterations, elimination of variables, etc.) it
is necessary to find the complete solution, which, for a large number of
unknovns and the usually slow convergence of the methods, presents consi-
derable difficulty.
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"Therefore, in modern practice for solutlons of problems of oil
well interference, difference methods are used ln modified form. The
vells are replaced by points in which the original differential equation
is approximated in such a manner that the solution of the modifled sys-
tem In the approximating geodetic grid in the vicinity of the wells
coincides with the soclution of the ummodifiled system. Naturally, such
en approach allows e considerable decrease ln the number of equations in
the system. Checking shows that the accuracy attained by eveluating the
output of the wellsand the pressure at points sufficiently removed from
the wells 1s completely satisfactory for practical, and often theoretical
purposes. Such s system is called feffective.'"

In this paper Monte Carlo methods are suggested for the solution

of effective systems. Numerical examples, suitable for solution on a
URAL-1 digital computer with s "random" number sensor, are considered.

69. Precise Operating Equations of Digitsel Differential Analyzer

"The Question of More Precise Operating Equations of a Digitel
Differential Analyzer" (presented on 15 July, 1961, by Academi-
cian Sh. Ye. Mikeladze), by R. G. Devdariani, Tbilisi State
University; Tbilisi, Soobshcheniya Akademii Nauk Gruzinskoy
S8R, Vol 29, No 5, Nov 62, pp 513-520

The article presents general equations for the contents of the
integrator register of a digital differentisl analyzer and for the out-
put si;mal, for increments of an independent variable #1. In these
equations Yi dxy is taken to be the product of the algebraic quantities
Yi and dxy, in connectlon with which a new concept of machine comple-
mentaxy grithmetic is introduced.

Tue contents of a register R and the output signel dzi are given
by the equations Ry ® Ry-y + Y1 dxgy and dzy ® Ry.q = Ry + Yj dxy, where
Ry is the contents of register R after the i-th step of integration,
and dz4 is the output signal for that step.

A table is glven, showlng the contents of registers and output
signals after successive steps of integration.
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70. Diglital Processing of Measured Data

"Bquipment for Digitel Processing of Measured Data,'" by A. M.
Bogomeolov and V. P. Petrov; Moscow, Priborostroyeniye, No 10,
Oct 62, pp 11-13

In view of the fact that there are 28 different voltage levels in
output signals of measuring lnstruments used in centralized control
systems, the authors suggest some unification of measuring, instruments,
the nonlinearity in the converter cannot be immediately removed. They
classify dlgital processing of nonlinear data as followss

1. By the type of nonlinear data -- true values iu the converter
and corrections in the converter

2. By the type of nonlinear approximation -~ equal or unequal
steps in the approximation in the converter

3. By the method of presenting the nonlinear date -~ full values
or incremented values in the converter

L, By an analog, digital, and counter indicator in the converter.

A method of bilnary coding 1s presented., whereby the measured date
in digital form is converted to analog form and then reconverted to digl-
tal form. The final result y 1s obtalned from a linear egquation of
the form

y®b+k 5 +ky gg + ... + ko Sye1 +k o4,
where b 1s the value corresponding to the code in the initial setting
of the counter used in the apparatus; ki , kg ..., k, are coefficlents
of conversion for the 1st, 24, ... nth intervals; s , 83 5 .., Sn

are the widths of the lst, 2d, ..., nth intervals compatible with the
conversion of the scale; £ Ls the increment of the input quantity X.
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Tl. Determination of Parameters in Control Systems by Analog Computers

"Use of Analog Computers for the Experimental Determination of
the Parameters of Dynamic Links," by V. M. El'yasberg, Lenin-
grad Electrotechnical Institute imen V. I. Ul'yanov (Lenin);
Leningrad, Izvestiya Vysshikh Uchebnykh Zavedeniy: Priborostro-
yeniye, Vol 6, No 1, 1963, pPp 30-146

A method 1s described for using analog computers for the experimental
determination of pasrameters of linearized dynamic links in an asutomatic
control system. The method 1s based on the reproduction by a computer
of a glven polynomial in t.
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T2. Invariance of Automatic Control Systens

"Information Conditions for the Invariance of Linear Automatic
Control Systems” (presneted by Academician B. N. Petrov on

23 July 1962), by I. D. Kochubiyevskiy and G. M. Ulanov; Moscow,
Doklady Akademii Naul SSSR, Vol 148, Ko 6, 21 Feb 63, pp 1268-
1270

T the article an attempt is made to relate the theory of information
and statistlcsl optimizetion to the determination of conditions of ine
verlance. Informatlon conditions for the invariance of automatic centrol
systems are considered.

In general, an automatic control system can be considered as a
system for the transformation of information. Expressions for the
frequency characteristics are found for a twoe-channel system.

T3+ Logic Alpebras of Multita Circuits

"The Logic Algebra of Multitact Circuits,” by E. Yakubaytis,
Institute of Electronics and Computer Engineering, Academy

of Sciences of the latvian SSR; Riga, Izvestiya Akademli Naulk
Lotvivskoy Sou, Mo 1i, i502, pr 35=40

A method for describing a multitact circult is considered which is
based on an algebraic transformation of a swltching function, expressed
as Aygr (t) =Ax (t -7), (t #2). Ax 1s the input signcl from the
initial time to the moment of switching. Ays 15 the output signal after
switching. T i1s the time at the moment of switching.

Several examples of switching circults are given, showlng various
uses of AND, OR, and NOT logical operatilons.

Electricel Enzineering

7h, Hich-Frequency Rotary Electric Generator

"Rotary Electric Generator of Ultrasonic Fregquencies,” by
L. F. Kolomeytsev; Novocherkassk, Izvestiya Vysshikh Uchebryih
Zavedeniy, Elektromekhanika, No 1, Jan 63, pp 132-133

i\ three-phase rotary electric generator produclng sinosoidal. current
with a freyuency of 30 kilocycles was desicned and bullt at the Chair for
Electric Machines and Apparatus of Novocherkassk Polytechnic Institute.
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This generator is intended to supply power to fast-operating computers,
buillt with ferrite~diode elements. This generator was tested for a
period of 2,000 hours and proved to be superior to tube generators.

The rotor of the generator i1s 300 millineters in diameter and is 60
millimeters long. Voltage output of the generator is 160 volts. It
was shown that such rotary electric generators can compete with tube
generators in a frejuency range from 10 to 30 kiloeycles.

T5. Transistorized Freyuency Converter

"Analysis of Transistorized Freguency Converter With Biased
Intermediate Transformer,” by I. F. Il'inskiy, loscew

Pover Engincering Institute; Moscow, Elektrichestvo, No 2,
Feb 63, pn 18=26

Transistorized converters of dc voltage into rectangular ac voltage
are used to regulate speed of electric motors by varying the frequency of
applied voltage. Such conversion of de voltage into controlled frequency
ac voltaze is best attained with the aid of converters having biased
switching elerments. This type of converter permits varyinz the frequency
in wide ranges indegpendent of the supply voltage for a rather low level
of input signal.

Doth Soviet and foreign literature has very little information on
the characteristics of converters with blased switching elements. Such
a converter consists of an output transformer with three windings, two
transistors and two biased switching transformers each with four windings.
The satureble switching transformers have a core with rectangular hysteresis
loop. The freyuency of oscillations is deternined by the saturation time
of the core. 3Such type of converter pemiits to vary freyuency in a rauge
from 50 to §,000 cps; however, the characteristics remain practically linear
only in the frejuency range from 50 to 1,300 cps.

Such frejuency converters with intermediate biased transformers are

suitable for motor speed control based on the principle of varying the
supply [{rejuency.
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76. Static Freguency Converter for Speed Control of Induction Motors

"Static Frequency Converter Based On Semiconductor Power Triodes
for Controlling the RP of Induction lotors,” by A. S. Sandler

and R. S. Sarbatov; Trudy Moskovskogo Energeticheskogo Instituta
(Proceedinys of Moscow Pover Engineering Institute), No 38, 1962,
pp 5871 (from Referativiyy Zhurnal - Avtomatika i Radioelektronika,
No 12, Dec 62, 12=2=21 8)

The converter described consists of a control power rectifier, a three-
phase inverter and an inverter-control system containing twe stabilized
DC-voltage sources. The control power rectifier consists of a three-phase
autotransformer and silicon rectifier assewbled as a three-phase bridge
circuit. The semiconductor inverter is made up of three single-phase
bridges, the main branches of which are connected with the power rectifiers,
and the diagonals to the primaries of the output transformers. The control
system includes the power source, two=-triode shaper, ring counter with
ferrite toruses with pronounced syuareness of the hysteresis loop, repeater
{six-phase pulse amplifier), and output oscillator.

77. 60th Birthday of Professor Rubinshteyn

Har

Yakov boiseyevie. Fubinshteyn'; Moscow, Elektricieskive
Stantsii, Wo 1, Jan 63, p 91

Doctor of Technical Sclences Professor Rubinshteyn was born in
November 1902. At present he heads the Turbogenerator Laboratory of the
All-Union Heat Enzineering Institute and directs important works on test-
ing new powerful penerator units. Professor Rublnshteyn has published
more than LO scientific works. For several years he has been a member
of the State Cormmittee for Autometion and Machine Building.

78. Geothermal Power Plant in Far North

"Blectric Station on a Volcano"; Sovetslkaye Latviya,
14 Feb 63, p b

A group of Soviet sclentists has Just returned to Moscow from an
expedition to Chuliotlka where it studied the possibility of building an
electric power plont utilizing heat from an active volcano located in the
region of the Yuzhno-Anyuyskiy Khrebet [South Anyuyskiy Ridge].

The scientists have concluded that such a power plant is quite
feasible.
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T9. Novovoronezhskaya Atomic Plant Is Approaching Completion

"In the Soviet Union"; Moscow, Pravda, 17 Feb 63, p 6

Intensive construction operations are going on at the Novovoronezhe-
skaya Atomic Power Plant in an effort to complete the first section of
the plant located on the Don River during the fifth year of the Seven-
Year Plan.

80. (Czechoslovak Studies of New Energy Sources

Prague, Technicky Tydenik, No 11, 13 Mar 63, p 3

The Division for Blectromechanical Sources of Current (Oddeleni
elektromechanickysh zdroju proudu) of the Institute of Polarography of
the Czechoslovak Academy of Sciences in Prague is conducting research
on new sources of energy. Actual research is being done on fuel cells
in whieh direct conversion of chemical energy into electrical energy
takes place. Beconomical and nolseless operation of such cells, not
accompanied by any wastes, would offer important potentlals for use,
particularly in transportation. The Kralovo Pole Machine Works in Brno,
the "Bateria" (Battery) Enterprise in Slany, and the First Five-Year Flan
Flant in Sumperk ave cooperating in the research. (FOR OFFICIAL USE ONLY.
~OPYRIGHT 1963 )

Measuring and Recording

81, Adirborne Instrument Automatically Records Ground Relief

"Instrument for Automatically Recording Local Relief From

an Airplane During Aerogeophysical Surveys," by V. F. Davydov,
Bast Siberlan Petroleum Geophysics Trust; Moscow, Razvedka i
Okhrana Nedr, No 1, Jan 63, pp 52-55

Detaills on an improved aneroid altimeter vhich makes use of a recording
galvonometer for readings of absolute altitude are given. This instrument
and a recording radicaltimeter were employed to obtailn true and sbsolute
altitudes nf the height of an airplane in topographic surveys. A block-
diagram of the instrument and a figure showing topographic profiles of the
relief of a locality are showm.
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82. New Precision Clock

"Tirekeeper," by V. Shcherbakov; Ashkhabad, Turkmenskaysa
Iskra, 29 Jan 63, p 4

Feodosly Fedchenko, on associate of the All-Union Scientific
Research Institute of Physicotechnical and Radio Engineering Measure-
ments, has designed the first Soviet clock designated AChF-3. This
clock is ten times more accurate than its counterpart abroad. The
error ¢f this clock is only one to two tenths of a millisecond per
day. The clock is rather small. In an evacuated steel envelope,

a pendulum swings on a shock-compensated suspension. Such a suspen-
sion eliminates any effect of either seismic or man-made vibrations
on the accuracy of the clock, A miniature battery, of the size of a
S-kopeck coin, will supply power to the clock for 2 1/2 months.

This new AChF=3 astronomical clock will be widely used in labe-
oratories and abservatories.

3. Varieble-Inductance Tronsducer Registerc Two to Five Mierons
Without Amplifier
"Switching and Structural Arrangements of Inductive Transducers,'
by R. A. Gubanov and V. A. Bur'yan, Hauchnyye Zapiskl. Odesskiy
Politekhnicheskiy Institut (Scientific Reports. The Odessa
Polytechnic Institute), Vol 47, 1962, pp 70-78 (from Referati
Zhurnal-Metrologiva i Izmeritel'nava Teknika, No 2, Feb 63, 2.32.49)

Transducers designed by the suthors are described. Unlaminated,
nachined magnetic circuits are used which are fed by 50-cycle industrial
power supply or from a transformer with frequencies of 200, 400, or 800
cycles per second. To eliminate misalignment of the armature as a result
of free play, the armatwre is provided with an elastic mount consisting
of two phosphor bronze diaphragms. These transducers can measure changes
of position as small as 2-5 microns, using a scale with 100 graduations,
without the use of an amplifier.

Designs are also described of flat transducers used as the sensing
elements of small manometers, differentinl manometers and flow meters,

and transducers only 10 millimeters in size for measuring in difficulty
accessible places.
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84, Reversing Nozzle«Valve Controller for Marine Gas Turbine Ingines

"0on the Determinetion of the Discharge Characteristics of a
'Nozzlc-Valve'~Type Control Mechenism," by S. B. Aksel'rod,
Irformatsionyy Sbornik. Tsentrel'nyv Hauchno-issledovetel'-
skiy Institut lorskogo Flota (Information Collection. The
Central Scientific-Research Institute of the Maritime Fleet),

No 64, 1961, pp 27-31 (from Lef rati: Zhurnal==Mctrologiya

i Izmeritel'naya Tekhnikn, Mo 2, Feb (3, 2,32.552)

The force and discharge charactericiics are considered for a
"Nozzel-valve" {ype controller for the case of a reversal of the dire
ection of lov of a liquid (inside the nozzle. These elements are used
for a number of regulations in marine gas-turbine engines. A experi-
rnental spparatus is deseribed for rccording the discharge characteristics
of a plan nozzle with 2-millimeter radiug, and the dependence of the

discharge factor of {the element on the distance between nozzle and valve
discussed,

85. Improving Frequency Choracteristics of Hydreulic Transducers

"A Mcthod of $tudying ond Meons of Inproving the Frequency
Characteristiics of Transducers for Hydraulic Measurements,"
by D. B. Radkevich, Byulleten' Nauchno~-telmicheskoy Inforr:-
atsil,. Vsesoyuznyy Proyeltno-izyshotel'skly 1 Nauchno-
issledovatel'sliiy Institut "Gidroproyeki?rT%cientific Informe-
ation Bulletin. The All-Union Plonning-Experimental and
Scientific-Research Institute "Gidroproyekt"), No 12, 1961,
pp 67-TL (from Referativnyy Zhurmel -- Metrologiye i
Izmeritel'nayn Teilinika, No 2, Feb 63, 2,.32.510)

An experimentolstheoreticol method is described for determining
the steady-state and phose characteristics of tranducers with elastic
sensing clements. The transducer is considered a linear oscillatory
system, The solution ofthe differential equation of the forced steady-
stete oscillotlons of such a gystem for o sinusoldal perturbating force
has the form

Ugsy =Ugy * U (8 ) sin [omet + ¢ (6)],

shere U(8) and ¢ (8) eore the frequency and phese characteristices of e
transducer, rcspectively, which arce deternmined by the natural frequency
and danping decrenent oi the transducer, The latter value may be deter-
mined experimentelly by recording the damping natural osicillations of the
transducer. Lo designing the netering clement, it is well to strive fow
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8 larger damping decrement in order to widen the range of operating
frequencies. The method provides a means, without resorting to dynemic
celibration, of determining precisely the frequency renge in which the
characteristics of the trensducer are admissibly divergent (the vhase
characteristic remaining linear); of estimating the influence oa the
frequency characteristic of various factors, including mechanical
damping; and of determining the frequency charascteristics of electrical
converters (with frequency correction) used to improve the dynamic
properties of metering elcments.

86. Tempersture Error in Ultrasonic Flowmeters

"Mhe Temperature Errors and the Calculation of Certaln Para-
meters of Ultrasonic Flowmeters, by G. I. Birger and N. I.
Brozhnikov, The Design Office for Automation in Nonferrous
Metallurgy (Tsvetmetovtomatika), Moscow; Moscow, Akusticheskiy
Zhurnal, Vol 9, o 1, Jan/Mar 63, pp 5-9.

Purely temperature errors are considered in the case of ultrasonic
flowmeters designed on the basis of a phese diegrem with refraction. On
the basic of thils dlagrom, a choice of mcterial can be made for the sound
conductors, snd certein transducer parsmeters can be computed for the
purpose of reducing the temperature error and providing a satisfactory
temperature compensetion. Stainless steel IKh1BNOT and eluminum provide
excellent temperature compensation, but sherply reduce the sensitivity of
the transducer, wherees certaln plastics provide good transducer sensitivity
but poor temperature compensation.

87. Electro-Acoustic Converter of Temperature

"Electro-Acoustic Converter of Temperrture Into Frequency," by
V. V. Kovalevskaya and V. K. Potapkin; Moscow, Proborostoyeniye,
o 2, Feb 63, pp 1113

The Aeseribed device utilizes a method of convertlng temperature into
frequency which is based on ocoustic resonence. This electro-acoustic
converter of temperature consists of en acoustic resonator which acts as
a sensing element, a microphone and telephione which converts sonic
oscillations into electrical and vice versc, and en amplifier.

A section of cylindrical pipe closed on both ends, in which longitudinal
sonic waves are excited, forms the simplist kind of acoustic resonator.
Conditions for the resonmnce are such that the length of the tube should
sccommodete a full number of helf waves. Under these conditions, & standing
wove orizinates in the tube with mreasure loons and veloeltv nodes at the
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ends, 30 that the pressure at the microphone will be at its meximm. An
ecoustic resonator, together with the rediator ond receiver of the sound,
can be locked upon as a passive quadripole, coefficlents of which are a
function of the frequency.

The acoustic resonztor is comnected to the circuit of the amplifiler
positive feedback and acts as a frequency-dependent circuit of the electronic
oscillator. Frequency of the generator, which 1s determined by the resonsance
frequency of the acoustic resonator, is a function of the temperature.

A model of such zn electro-acoustic converter designed for temperature
ranges from -50 to 450 degrees centigrade, 1s intended for meteorclogical

purposes.

In this temperature converter, a three-stege transistor amplifier
incorporating trensisters P-1l4 with direct coupling between the stages
was used, thus eliminating the need for electrolytic capacltors.
Amplifier stability in a wide temperature rage is ensured by introducing
a strong negative feedback. The amplifier charascteristics are as follows:
voltage omplification factor is 25, phase shift is less then 6 degrees,
power consumption is 30 milliwatts, and over-all volume of the instrument
is 36 cubic centimeters.

Rondom errors caused by changes of resonctor and amplifier paremeters
should not exceed 0.2} for a well-designed instrument.

An electro-acoustic temperature converter with a resonstor 165
millimeters long was designed end tested at the Institute of Electro-
Mechanics, Academy of Sciences USER.

The converter sensitivity at 0°C was 1.8 cycles per degree centigrede.

The described tempercture-to-frequency converter is simple in construc-
tion end is highly relisble. Depending on the size of the resonator and
characteristics of the microphone, the converter can operate in a frequency
range from 500 to 5,000 cycles per second with a sensitivity from one to
9 cycles per degree centigrade. The drawback of this converter is ite
considerable thermal constant and difficulty in measuring temperature at
& single point.

88, Bismuth Transducer Utilizes Gauss Effect To Measure Magnetic Induction

"An Instrument With Bismuth Transducer for Measuring Magnetic
Induction With the Use of the Gauss Effect," by G. I. Lyubchenko,
Sbornik Trudov Instituta Elektrotekhniki AN USSR (Collection of

Works of the Institute of Electrical Engineering, Acedemy of

Sciences Ukrainien 8SR), No 15, 1961, pp 107-110 (from Referativn
Zhurnal--Metrologiye i Izmeritel'naya Tekhniks, No 1, Jan 63, 1.32.662)
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A shop instrument is described which measures the megnetic induetion
in the working gep of e megnetic system right up to the metering element,
as well as the distribution of magnetic induction slong the operating gap
(for gap widthc of 1 1/2 mm). The basic operation is the utilizetion of
the properties of bismuth to change the resistance in the magnetic
fleld, 1.e., the Gauss effect. The genersl ¢ircuit consists of an
unbalanced bridge, one earm of which is a bismuth transducer with
resistence Ry = 8.2 ohms. The resistences of the bridge arms Ry and Ry
are variable and are used to balance the bridge before messurem®nts are
teken. Resistance Ry = 4.9 olms ir mede of blsmuth end is used +to
compensate the temperature error of the bismuth transducer. The bridge
is fed by & flashlight battery (4 volts). The metering mechanism is
connected to the diagonal of the bridge and is used both for measuring
the current fed to the bridge and for measuring the magnetic induetion,
vhich 1s proportional to the voltege of the bridge imbalance. The bismuth
trensducer is made up of two series connected bismuth coils attached
%0 the ends of probes which are inserted into two diemetricelly opposite
points in the operoting gap, which affords the possibility of measuring
the total magnetic induction in the operating gap of the megnetic system.
The system error emounts to 2.5 percent.

89. Ges-Thermometer Mecury-Level Indication Within 0.001 Millimeter

"A Deviece for the Capacitance-Fixing of the Level of Mercury
in a Gas Thermometer," by K. 8. Izrailov, Trudy Institutov
Komitete Standartov, Mer i Izmeritel'nykh Priborov pri Sovete
Ministrov SSSR (Proceedings of the Institutes of the Committee
‘on Standards s Measures, and Measuring Instruments Under the
Council of Ministers USSR), No 51 (III), 1961, pp 12-22

(from Referativnyy Zhurnal--Metrologiye i Izmeritel'naya
Teldhnika, No 1, Jen 03, 1.32.515)

A detalled deanription is given of the design and operstion of a
capacitance attachment for deternining the level of the mercury in the
menometer of a gas thermometer. The attachment consists of e stainless
steel cistern 80 millimeters in diameter containing a 50-mm steel
cepacitor plate fixed in a quartz mount. The capacitor rating is LO
micromicrofarads, and the cepacitor bridge is fed with 4 volts. The
error in the measurement of the level of the mercury does not exceed
0.001 mu. The bridge eircuit maintains constant capsacitance, guarantecing
o corresponding chenge in the readlng of the microscope Indicator with a
change of ;cs pressure.
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90. Measuring the Air Concentratlon in an Air-Weter Mixed Flow

"An Instrument for Measuring the Concentration of Air in

an Aersted Flow," by E. A. Genina and A. M. Shveynshteyn,

Tzvestiya Vsesoyuznogo Na.uchno-Issledovatel'skggp Instituta

Gidrotekhniki (News of the All-Union Bcientific-Research

Institute of Hydraulic Engincering), Vol 69, 1962,

PP 125-132 (from Referativnyy Zhurnal--Metrologive i

Tzmeritel 'naye Telkhnllka, No 1, Jan 63, T.32.35§5

A combinetion of electrolytic transducer and electrical leboratory
Instrument was developed to measure the concentration of eir in an
aereted flow, the transducer consisting of two stainless steel electrodes
immersed in water, one electrode in the shape of & hollow eylinder cerefully
insulsted by BF-2 adhesive, and the other electrode in the form of a
spine concentrically mounted in it on en ebonite holder. The fransducers
were prepored in two dimensions with outside dlemeters of 12 and 16
millimeters; the over-all length of the transducers was 50 millimeters,
and the length of the operating portion of the electrodes was 16
millimeters. The two-chennel electricel instrument used with the
electrolytic transducer contains a ferroresonent voltege stabilizer
mede from a transformer with a capacitance and resistance. The stabilized
2.5 and 5.0 volts fed to the transducers are taken from the secondary
of the transformer. The measuring instrument also uses a varisble resistance,
with which 1t is possible to provide & smooth variastion of the feed
voltage within certain limits end thereby compensste any possible change
of the transducer signol velue resulting from a chenge of water tempera-
ture or of other disturbing foctors. The vibrator of the MPO-2 oscillo~
creph was used as a recording device. Information is given on a specisl
device for calibrating the instrument; this device enables the establishe
ment of a flow of water-air mixture with eir concentrations of 14-70
percent. The transducer signal which corresponds to the concentration
of air in the flow is recorded on the tepe of en oscillograph. Test
measurements indicated that the device produces eccurate measurements.
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91. X-Ray Spectrometer With Scintillation Counter and Silicon
Crystal Analyzer

"An X-Ray Spectrometer With Seintillation Counter,"” by E. P.
Domushevskays, Sbornik Nauchaykh Rabot Aspirantov Voronezh-
skogo Unlversiteia (Collection of the Scientlfic Works of

the Aspirants of Voronezh University), No 2, 1962, pp 18~22

(from Referativhyy Zhurnal -- Metrolegiye i Izueritel'nays
Tekhnika, No 1, Jan 53, 1.32.279’

A description is given of the design and operating principle of an
X-ray spectrometer for the study of the fine structure of X-ray spectra
by means of a luminescence counter and silicon erystal analyzer. The
focusing angle limits are 11-50 degrees. The bregkdown of the X-rays
into a spectrum and the focusing of the beams are done with g silicon
crystal surved on & radius of 50 centimeters. The crystael holder is
firmly attached to a lever which slso provides the shift from one
wave=length region to another. Once the crystal has been positioned
in a reglon of focused lines, the lever is clamped. The preclsion
adjustment of a second lever, which carries the control slit of the
counter along the studies line, is done by means of & screw. The
poilnter-type dlal has an accuracy of 0.0001 degree. Wave dlspersiocn
is constant in any region of the specitrum. The X-rays are recorded
by a scintillation counter with a (KI (TI)) scintillation crystel with
dimensions 2025, 3-4, and 2 (thickness) millimeters, a control dig-
phragm, and & rhotomultipiler tube,

It is shown that when the counter slot is moved along a focused line,
the X-ray incldence is strictly perpendicular to the surface of the cry-
stal only et the maximum of the line, thus the X-rays in this case, teke
the shortest route through the crystal. Because of the comperative
thinness of the crystal, however, the X-rays within & range covered by
ocne or two lines traverse a route which is almost equal to the shortest
through the erystal, even when the slit of the counter is lneclined at
a "profile" of the X-ray line, since the proportionality between the
original distribution of intensity in an X-ray line and that observed
by the pumber of pulses from the seintillation counter is always pre-
served.

A switching diagram is given for the photoelectron multiplier, which
affords the possibllity of releasing the thermal pulses which are pro-
duced by the thermoelectronic emission of the photocathode from the
first dynodes of the photomultiplier. Dark current can be reduced by
selection of the resistances of tle voltage divider at the photomulti-
plier dynodes. The release from dark pulses affords the possibility of
penetrating the long-wave reglon which is ordinarily difficult for the
photoelectron multiplier. The spectrometer has obtained a resolution of
R-5,000 in the copper band in the first order imege of the silicon crystsl.
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92. 24-Channel Strain-Gauge Recorder With Sensitivity of 10"'5 Units
of Deformation

YAn Electronic 2h-Charnel Strain-Gauge Installation," by D.
8. Baranov, Trudy Tsemtral'nogo Na.uchno-issledovatel'skogo
Instituta Stroitel 'nykh Konstruktsly. Akademiys Stroitel'-
stva i Arkhitekt SSSR_(Proceedings of the Cent clen-
tific-Research Institute of Building Construction. Academy
of Construction and Architecture USSR), No 1k, 1962, pp 85-95

(from Referati Zhurnel -~ Metrologiya 1 Izmeritel'nsys
Tekhniﬁa, No 1, Jan 33, 1.32.1%

A description 1s given of a multichannel strainegauge installation
for the simulteneous recording of stresses at 24 different points.
Electron tube recording of signals provides instantansous stress-strain
curves. A sequential method is used to sample all of the strain gauges
by feeding them one period of an 800-cps carrier frequenecy. Trans-
ducer pulses are recorded from the outputs of corresponding pulse ampli-
fiers, which are activated by the voltage of the carrier frequency esnd
remein closed until a signal from the ring commutator (started at the
same frequency) opens the pext amplifier. All the tensiometer bridges
are comnected, through transistorized distributlon stages, to a general
straln-gauge amplifier, the output of which is connected to the vertical
plates of the electron beam tube. The horizontal platee are fed a saw-
tooth voltage synchronized with the carrier freguency. This frequency
is modulated by the intensity of the beam, which affords the possibility
of obtaining an indication of the sign of the voltage measured at a
given moment according to the sig of the unabsorbed half-wave carrier
frequency. All the units of the installation are described in detail;
some of the circuitry solutions are coriginel.

The strain-gauge transducers have a resistance rating of 100-400
ohms; the transducers are fed with 20 volts at the maximum sampling
frequency; the commutation rate 1s 800 switehing operations per second;
and the sensitivity of the installation is 10 comparative units of
deformation. The recording cen be done either with the EPP-09 automatie
recorder or, with the appropriate increase in the time of the sampling
cyecle, with a loop oscillograph.
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93. Electronic Voltmeter

"Electronic Voltmeter," by F. Ya. Izakov, Chelyabinsk
Institute for Mechanizatlon and Electrification of Agri-

culture; Leningrad, Izvestlys Vysshikh Uchebn Zgvedeni.

Priborostroyeniye, No 1, l§%3, P 11-18

The article describes the construction and performance of an
electronic voltmeter utilizing the principle of deflection of a
charged body in the field of corcna discherge. This instrument,

intended for measurement of high do voltages, 1s simple Iin construc~
tion and can withstand great overvoltages.

The instrument consists of moving and stationary sections. The
statlonary section is made of a system of electrodes, one of which is
grounded, while the other 1s connected to the measured high potential.
The first electrode is in the form of a plate, and tho second, in the
form of & thin wire. The moving pert consists of a conducting ball
suspended from an insulating filament. The defection of the ball is
- proportional to the applied do potentlal; therefore, the deflection of
the ball can be calibrated in kv.

The *~flection of the ball in the field of corons discharge is af-
fected by the following factors: slze, shape, specific gravity, end
electrical properties of the ball, the residual charge, the humidity
and pressure of air, the goemetry of the electriec field, the sign and
form of the applied potential, and the thickness and nature of the fila-
ment. '

Such electronic voltmeters are Cesigned to measure do voltage
above 15 kv directly without auxiliary resistors or capscitors and
can be recommended for future high-voltage do power transmission lines.

94, Unusually Long Soviet Abstract of US Article on Precision Measure-
ment

"Meaguring With Accuracy Down to Hundredths of a Micron"
(a Russian-language abstract of the article, "Measuring in
Millionths, Part I.," by W. Clifford Kennedy, Machinery,

Vol 68, No 10, pp 127-137) (from Referativnyy Ziur -

Metrologiya i Izmeritel'naya Tekhnika, No 1, Jan 63, 1.32.44)

For this US article, the Soviet abstracter V. Shvarts presented an
abstract of approximately 1,600 words, which is about eight times the

length of the average and nearly four times the length of the longer
abstracts generally found in the Referativnyy series.
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95. Training of Heat Engineering Experts

"Treining of Engineers in Industrial Heat Englneering,” by
B. V. Sazanov; Moscow, Promyshlemnayas Erergetika, No 2,
Feb 63, pp 2-5

An increased demend for graduates specializing in heat engineering
has necesaitated the establishment of a speciallty designated as 0308.

) The Moscow Power Engineering Institute (MEI) has organized a special
faculty for industrisl Leat engineering (PIEF), which trains students

in specialty 0308. These students become thoroughly acgualnted with

the operatlon of steam and gas t.rbings, turbocompressors, oxygen and
refrigeration installations, heat supply, gas cambustion, industrial
furnaces, dryers, heat-exchange and evaporating installatlions, and
utilization of waste heat. In addition, students at this faculty re-
celve training in computer technology, electronies, and automation.

The Ivanovo (~skiy) Power Engineering Institute is the only other school
that has a similar special faculty for industrial heat engineering.

At other institutes, the indusitrial heat-enginee:ring experts are
traincd at special heat-engineering chairs, which often do not provinde
sufficient training in industrisl furnaces and gas combustion.

Although the Moscow Power Engineering Institute trains competent
0308 engineers, their improper assigmment to various industrial plants,
mainly on & territorial basis, greatly reduced the adventage of their
training. For this reason, the state committees of the Council of
Ministers USSR should take urgent measures to control the assignment of
0308 engineers to the various plants.

96. Air-Cushion Transport

"On the Air Cushiom,” by L. Gil'verg; Yerevan, Kommmist,
3 Peb 63, p 4

During the early thirties, Prof Vladimir lLevkov of the Novo~
cherkassk Technological Institute demonstrated the first toy model
floating on an alr cushion. In 1935, the world's first vehiele to
travel on an air cushion was built by Levkov. In 1937, one of the
"flying boats" was scheduled to participate in a polar rescue expedition,
but due 1o an accldent the plans were abandoned.
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The outkreak of World War II interfered with further experi-
mentation on air-cushion transport. In 1953-1954, experimentation
with alr-cushion vehicles tegan in England and the US.

The 12-ton "Neva" was the first Soviet air-cushion ship, built
to accommodate 38 passengers. The l7-meter ship has two fans which
force 110 cubic meters of air into the cushion. The ship travels on
a T= to 8-cm alr cushion at a speed of 60 km per hr,

The "Krasnoye Sormovo" shipbuilding plant has dbullt a five-
passenger boat, the "Raduge,'" capable of travelinr 10 to 15 cm above
the surface at a speed of over 100 kum per hr. In the constructlion of
this ship. the principle of confining the injected air under the ship
with the aid of a compressed alr shield hae been utilized, which
accounts for 1ts ability to float higher above the surface than is the
cage witl conventional design.

A 4O-pagsenger air-cushion ship utilizing ges turbines is now in
the process of design at the "Krasnoye Sormovo" plant.

The Gor'kiy Automobile Plant has built an air-cushion car, the

"flying chayka.” When floating on the air-cushion, the "£lying chayka"
travels 20-25 cm above the surface at a speed of 30 km per hr.

o7. Frostproof Tests on Conerete

YAn Investigation of the Resistance to Frost of Stressed
Conerete,”" by K. A. Mal'tsov, P. @. Staritskiy, and S. 8.
Antonov, Izvegtiya Vsesoyuznogo Nauchno-issledovatel'skogo
Instituta fidrotekhnika iNews of the All-Union Seientific~
Research Institute of Hydrsulic Engineering), Vol TO, 1962,

pp 193-197 (from Referati, Zhurnal =-- Blektrotekhnika i
Energetika, No 1, Jan 3'3',':!1” D:—E‘T)'l -

A nevw method of testing was developed at the institute, where the
specimens are prepared in the form of & conerete cylinder consisting
of an immer concrete core and an outer shell of the concrete to be
tested. The cylinder is stressed on & speclal apparatus in such a way
that compressive stresses are formed within the core, whille tensile
stresses are exerted on the outer shell. Control specimens were
cylinders in which the cores were not subjected to preliminary com-
pression. Freezing was produced at minus 17 deg C, end thawing, at
plus 12 deg C. In the future, it 1s assumed that the freezing will be
done at minus 30 deg C.
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98. TsNIIGAIK Comparetor Described

"Comparator of the TsNIICAiK Experimental Optical-Mechanicel
Plant," by V. A, Sikachev and M. V. Meshcherskeya; Moscow,

Geodeziye i Kartografiya, No 1, Jan 63, pp 32-36

The plant comparator used since 1957 at the Experimental Optical-
Mechenical Plent of the Central Scientific-Research Institute of Geodssy,
Aerial Surveying and Cartography [TeNIIGAik], for standardization of all
measuring tapes is described.

99. Use of Concrete Markers in Swrvey Nets Urged

"Reinforced Concrete Triangulation Signals in Cities," by
V. N. Belkov and@. S. Gurova; Moscow, GCeodeziye i Karto-
grefiye, No 1, Jan 63, pp 27-32

The gubstitution of reinforced concrete triangulation signals or
towers for wood and metal omes is urged. The adventages as to lifetims,
maintenance, cost, etc. are coampered. Several types of prefabricated
conerete towers are discussed, and two are illustrated.

100. QGreater Progress Called for in Topographic-Geodetic Produetion

"Mo Accelerate the Tempo of Technical Progress in Topo-
graphic apd Geodetic Production"; Moseow, Geodeziye i Kerto-
grafiya, No 1, Jan 63, pp 3-6

The article briefly discusses the work done in recent years in
the creation apnd introduction of new technology and techniques in
topographic and geodetic production. It is written in the light of
the November Plenum of the Central Committee of the CPSU calling for
the acceleration of technical progress in USSR economy and calls for
greater efforts on the part of those enterprises engeged in topogrephic
and geodetic work.
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101. logging for Gold Deposits

"Bxperience of Employing Geophysical Research in Boreholes
While Prospecting for Gold Deposits in Southern Yelkutek,"
by Ye. P. Leman, Yu. S. Maslov, and M. A. Kholmyanskiy,
Timptono-Uchurskays Expedition; Moscow, Razvedka i Okhrana
Redr, No 1, Jan 63, pp U6-k9

Geophysical research in boreholes (logging) for gold deposits
13 still rather rarely used. However, logging data can give rather
preclse determinations of the boundaries of ore bodies and thelr
depth. Positive results were obtained as a result of investigations
of many boreholes in Southern Yakutsk gold fields, say the authors.
It was found that logging considerably facilitated the problem of de~
fining ore boundaries. The presence of sulphide ores was esteblished
by the sliding contact method /MSK/ and the method of electrode po-
tentials /MEP/. Analogous an es t0 thome caused by sulphide bodies
are related to flooding, jointing, and the screening action of dolo-
mite limestones. The combined use of the “wo methods (MSK and MEP)
makes it possible to distinguish between ores and nommetalliferous
bodles since anomalous values of electrode potentials arise only during
the intersection of sulphide bodies in the well.

These conclusions were made: (1) The use of geophysical logging
proved to be very effective; (2). Primary sulphide ores containing
finely dispersed gold were singled out by the combine use of MK eand
MEP; and (3) The use of gamma-well logging in conjunction with the
MSK mskes it possible to more clearly separate zones of oxidized ores.
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IIT. CONFERENCES

102, Recent Soviet Conference in FEngineering and Geophyslecs

The conferences listed below were reported on announced in recent
I1ssues of Soviet periodicals. Included in the listing are the date and
location of the conference, sponsoring organizations, and source. It
is agssumed that there was no non=Soviet particlpation in the conferences.

a. Seminar of Power Engineers of the Ministry of the Maritime
Fleet USSR; September 1962, Bauku. (Promyshlennave Energetika, No 3,
Max 63, p 56)

b. Conference on the Applied Theory of the Stebility of Motion and
Analytical Mechanics; 6-8 December 1962, Kazanl. (Vestnik Akademii Nauk
SSSR, No 3, Mar 63, p 135)

¢. Scientific Conference on Problems of the Use of Plasties in
Construction (onnouncement); April 1963, Leningrad; sponsored by the Len-
ingred Engineering-Construction Institute. (Byuwlleten' Ministerstva
Vysshego i Srednego Spetsial'nmogo Obrazovaniys SOGR, No 8, Aug 62, D 15) ~

d. Seminar on the Study of the Mechanism of Setting and the Physico=-
mechanical Properties of Cement; October 1962, Moscow; sponsored by the
All-Union Scientific-Research Institute of Drilling Engineering, the Tem-
porary Commission on Plugging Cements and Cementing of Wells under the
State Committee of the Council of Ministexrs USSR for Coordination of
Scientific Research Work. (Neftyanoye Khozyaystvo, No 2, Feb 63, p 62)

e. First Belorussian Conference of Tool Mekers; end of 1962, Minsk; ‘
sponsored by the State Committee of the Council of Ministers Belorussisn
SSR for Coordination of Scientific Research Work, the Belorusslan Sove
narkhoz, the Ministry of Higher, Secondary Specialized, and Professional
Education Belorussins SSR, the Board of the Scilentific-Technical Society
of the Belorussian Machine Building Industry, and the All-Union Seienti-
fic Research Tool Making Institute. (Stankl i Instrument, No 2, Feb 63,

p U5)

f. Second Scientific Conference of Geographers of Slberis and the
Far East; 5-13 September 1962, Vladivostok' sponsored by the Institute of
Geography of Siberis and the Far East of the Siberian Department of the
Academy of Seiences USSR, the Far Eastern Affiliate of the Siberian
Department of the Academy of Sclences USSR, the Bureau of Siberian and
Far IZastern Affiliates and Branches of the Geographic Soeiety of the
USSR, and the Primorskiy Affiliate of the Ceographic Society. (Izvestiya
Akademii Nauk SSSR, Seriye Geogreficheskaya, No 1, Jan/Feb 63, p’IlIS')—L
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g. Second Ukrainisn Toponymic Conference; 16-19 October 1962,
Kiev; sponsored Ly the Institute of Linguisties of the Academy of
Sciences Ukrainian SSR ond the Ukrainien Temonymic Commission. (Geoe
deziya i Kartografiya, No 2, Feb 63, p 75) -

h. Third Interdepartmental Cooxdination Conference on Problems
of Compiling Lithologlcal-Paleogecgraphlc Maps; beginning of 1962, Kra-
snoyarsk. n?aeolog;yg 1 Geofizika, No 12, 1962, p 118)

1. Becond Conference of Young Geologlsts of the Ukraine; 17-22 Apr=
il 1962, Kiev; sponsored by the Institute of Geological Seciences of the
Academy of Seiences Ukrainian SSR and the Mein Geology Administration of
the Ukrainian SSR. (Geologichnyy Zhurmal, Vol 23, No 1, 1963, p 113)

Js All=Thion Intervuz Conference on Problems of the Control of
Barth Slides (announcewent); May 1964, Kiev; probably to be sponsored
by the Kiev Engineering-Construction Institute. (Osnovaniya, Fundamenty
i Mekhanika Gruntov, No 1, 1963, back cover)

103. Conference on Use of Plastics in Conatruetion

"On Conducting a Scientific Conference on the Use of Plasties
in Construction,” by V. Yelyutin; Mosecow, g&eten' Minis-

terstva Vysshego 1 Srednego Spetsilal'nogo Obzezovaniyse SSSR,

No <, Aug 62, p 15

The Ministry of Higher and Secondary Special Education USSR heas
directed that a scientific conference on problems of the use of plastics
in construction be held in April 1963 in Leningrad., The conference is
to be organized by the Leningrad Engineering-Construction Institute. The
organizng committee for the committee for the conference will be composed
of 15 members headed by Ye. N. Kvasnikov, Rector of the Leningrad Engine-
ering-Construction Institute. :

10k. Fortheoming All-Union Conferemce on Eorth Slides

Announcement, signed by the Orgenization Committee; Moscow,
Osnovaniye, Fundeamenty i Mekhanike Gruntov, No 1, 1963, back
cover .

An All-Union Interinstitute Conference on Problems of Controlling
Eerth Slides will be held in May 19€h4, in Kiev.
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The program of the conference calls for discussion of the follow-
ing problems.

1. The nature of the strength of clay soils. Rheology. Creep and
long-term strength. The effect of changes of a stressed state in slope
levels, as well as dynemic forves. Selection of the computed character~
istics of solls.

2. The effect of suffosion, erosion, and abrasion on slope stability.

3. The importance of geologlcal history and gecmorphological con=
ditions in the formation of slides.

L, Types of slides and their classification.
5. Antislide structure and measures and their effectiveness.
6. Calculation of slope stability.

T. Methods of studying slides and the organization of stationary ob-
servetions.

8. Methods of predicting slides.
9. Characteristics of construetion in the boundaries of a slide zone.

Scientific workers and specialists of higher educational institutions,
scientific research and design institutes, end production orgenizations
are invited to take part in the work of the conference.

The works of the confetence, containing reports presented for discus-
sion, will be published and distributed to participants in advance. The
Organization Committee is accepting for discussion those reports on the
above-indicated problems which contein previously wmpublished materiels
and conclusions.

Declarations of intent to present reports must be submitted before
15 January 1963, and texts of reports (two copies of no more than 10-12
typewritten pages), before 15 April 1963, in the name of the deputy
chairmman of the Orgsnization Committee, Professor A. M. Drannikov, at
the address: Kiev, bul!var Shevechenko, 78, Kiyevskly inzhenermo-stroitel'=
nyy institut.
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105. Third Conference of Geographers of Siberia and Far East in 1965

"Seecond Scientifiec Conference of Ceographers of Siberia
.and the Far East,” by N. V. Fadeyeva and B, S. Khorev;
Moscow, Izvest Akedemii Nauk SSSR, Serdya Geografic-
heskaya, No 1, Jen/Feb 63, pp 1l40=153

The Second Scientific Conference of Geographers of Siberie and the
Fer Eost was held on 5-13 September 1962 in Vladivostok. The conference
-was organized by the Institute of Qeography of Siberla end the Far East
of the Siberian Department of the Academy of Sciences USSR, the Far
Eastern Affiliete of the Deportment, the Bureau of Siberian and Far East-
ern Affilistea and Departments of the Geographic Society of the USSR, and
the Primorskiy Affiliate of the Geographic Sceciety. President of the
Organization Committee of the conference was Corresponding Member of the
Academy of Sclences USSR V. B, Sochava.

It was dedided that the next conference on this subject will be
held in 1965, in Western Siberia.

106. Seminar on Automstion in Geodesy, Photogrammetry, and Cartogragl;xz

"From Activity of the Czechoslovek Scientific-Technical
Society"; Prague, Ceodeticky a Kartograficky Obzor, Vol 9/51,
No 2, Feb 63, p U9

A seminar on mechenization and swbomation in geodesy, phototrom=
metry, and cartography will be held on 22-24 May 1963, in the goedestic
lecture halls of the Department of Geodesy of the Czech Advanced Techw
nical School in Progue 1, Husova ulice No 5. Invitations have been sent
to 120 organizations to send their geodesy specialists to the seminax,
which is to serve as a preparation for the conference to be held in
Moy 1964, 1In the short time since the invitations were sent out, 150 de-
legates have applied for participation. Various orgaenizations have in-
dicated that they were planning special exhibits in connection with the

196k conference.

Organizations are requested to classify delegates palnning to attend
the seminar sessions according to specialty, e.g., geodesy, photograme
metry, or cartography, as it would be neither practieal nor economical for
all delegates to attend all three sessions. The fee for attendance at one
session will be 25 crowns, and for two sessions, 50 crowms. In tlose ex-
ceptional cases where a delegate will attend all three seminar sessions
the fee will still he 50 c¢rowns.
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Further information on the seminar may be obtained from the Orgen-
ization Commission of the Preparatory Committee (Engr Bohumil Volfik,
Research Tnstitute of Geodesy, Topogrephy, and Cartography, Prague 1,
Trida Politickych Veznu 12, Telephone No 22 O7 23) or, as heretofore,
from the Preparatory Committee of the Geodesy Conference, Prague 1,
Siroka 5, (FOR OFFICIAL USE ONLY) (COPYRIGHT by the State Publishing
House for Technical Literature)

[comment: This seminsr was first reported by FDD in Septem
ber 1962, ]

107. Polish Conferences on Isotopes in Industry

"Isotope Conferences"; Budapest, Figyeio, Vol 7, No 10,
6 Maxr 63, p 7

Polish scientists have been made responsible for econducting research
on the application of lsotope instruments used in biclogical research and
the isotope preperations used in medicine, As a result of this assignment,
Poland is prepering to convene special conferences which will deal with
the use of isotopes in the ehemical, machine building, construction, and
construction materinls industries.
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UNCLASSIFIED
Central Intelligence Agency

™

Washingon.D € 20505

7 September 2004

Ms. Roberta Schoen

Deputy Director for Operations
Defense Technical Information Center
7725 John J. Kingman Road

Suite 0944

Ft. Belvoir, VA 22060

Dear Ms. Schoen:

In February of this year, DTIC provided the CIA Declassification Center with a referral
list of CIA documents held in the DTIC library. This referral was a follow on to the list of
National Intelligence Surveys provided earlier in the year.

We have completed a declassification review of the “Non-NIS” referral list and include
the results of that review as Enclosure 1. Of the 220 documents identified in our declassification
database, only three are classified. These three are in the Release in Part category and may be
released to the public once specified portions of the documents are removed. Sanitization
instructions for these documents are included with Enclosure 1.

In addition to the documents addressed in Enclosure 1, 14 other documents were unable
to be identified. DTIC then provided the CDC with hard copies of these documents in April 2004
for declassification review. The results of this review are provided as Enclosure 2.

We at CIA greatly appreciate your cooperation in this matter. Should you have any
questions concerning this letter and for coordination of any further developments, please contact
Donald Black of this office at (703) 613-1415.

Sincerely,

\"\'\L\?«\qu{} &\C\ LS il )tﬂ\ -

Sergio N. Alcivar

Chief, CIA Declassification Center,
Declassification Review and Referral
Branch

Enclosures:
1. Declassification Review of CIA Documents at DTIC (with sanitization
instructions for 3 documents)
2. Declassification Status of CIA Documents (hard copy) Referred by DTIC (with
review processing sheets for each document)

UNCLASSIFIED
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